BOSTON 
PUBLIC 
LIBRARY    -^^^ 


Digitized  by  the  Internet  Archive 

in  2011  with  funding  from 

Boston  Public  Library 


http://www.archive.org/details/portofbostonfutuOOharv 


/ 


Urban  Planning 
PoliCK^lnalKsis 

and 

ildministration 


The  Port  of  Boston: 
Future  Demand  for  Cargo- Handling  Facilities 
and  Its  Implications 


Department  of  CitK 
and  Regional  Planning 

Harvard  University 
Cambridge,  IMossachusetts 


The  Port  of  Boston: 
Future  Demand  for  Cargo-Handling  Facilities 
and  Its  Implications 


prepared  for 

Massachusetts  Port  Authority 

Boston,  Massachusetts 

by  a  study  team  from 

The  Department  of  City  and  Regional  Planning 

of  Harvard  University 


February,  1977 


I 


The  study  team  consists  of: 

Evelyn  Addante 

Sandra  Bodmer-Turner 

Alan  Carroll 

Elaine  Con ley 

Sanford  Ellenbogen 

Susan  Jacobs 

Lovell  Leonetti-Luparini 

Patrick  McGuigan 

Suzanne  Mulstein 

R.  Burr  Stewart 

Joan  Walker 

and  project  advisors: 

H.  James  Brown 
Jeremiah  Murphy 
Clint  Oster. 


ACKNOWLEDGEMENTS 

We  are  indebted  to  a  large  number  of  people  for  assistance  with  our 
research.  It  would  require  a  very  long  list  to  acknowledge  every  indivi- 
dual who  contributed  to  our  understanding  and  study  of  port  development. 
But  we  would  like  to  acknowledge  here  a  handful  of  people  without  whose 
guidance  our  work  would  have  been  nearly  impossible.  Massport  staff 
members  Anne  Aylward,  Emily  Hill,  Rino  Moriconi,  Thomas  Neal ,  and  Toby 
Rodasky  provided  valuable  advice  and  information.  Karen  Pol  ens ke,  of 
M.I.T.,  aided  us  in  an  analysis  of  the  New  England  economy.  Our  study 
of  environmental  baseline  quality  and  legislation  was  facilitated  by 
Mark  Kraczkiewicz  of  the  Massachusetts  Office  of  Coastal  Zone  Management 
and  Ken  Jackson  and  others  in  the  Waltham  office  of  the  Army  Corps  of 
Engineers.  Finally,  we  wish  to  thank  Arthur  Lane  and  his  colleagues  from 
Boston  Harbor  Associates  for  their  help  and  encouragement. 


■^^■ 


THE  PORT  OF  BOSTON 


-m- 

/ 
TABLE  OF  CONTENTS 

Page 

List  of  Tables  iv 

List  of  Tables  in  Appendix  A 

EXECUTIVE  SUMMARY  1 

INTRODUCTION  4 

CHAPTER  I:  DEMAND  FOR  PORT  FACILITIES  7 

Introduction  7 

Analytical  Framework  7 

Estimation  of  Demand  for  the  Port  of  Boston's  Facilities  9 

CHAPTER  II:  ECONOMIC  IMPACTS  28 

Definitions  28 

Methods  and  Results  30 

CHAPTER  III:  FINANCIAL  STUDY  35 

Introduction  35 

Federal  Aid  to  Ports  36 

Alternative  Port  Relationships  with  State  and  Local  Governments  43 

CHAPTER  IV:  ENVIRONMENTAL  ANALYSIS  48 

Introduction  48 

Baseline  Description  49 

Environmental  Impacts  of  Port  Development  55 

Environmental  Regulation  of  Port  Development  68 

Appendix  A:  Methodology  of  the  Demand  Analysis  82 

Appendix  B:  Commodity  Classification  by  Cargo  Type  123 
Appendix  C:  H.E.  4964,  Amendment  to  the  Merchant  Marine  Act, 94th  Congress  128 
Appendix  D:  Notice  and  Review  Procedures:  U.S.  Army  Corps  of  Engineers    133 

Appendix  E:  Description  of  the  Massachusetts  Regulatory  Procedures  135 

Selected  Bibl iographies  137 


■IV- 


List  of  Tables 


Page 


Table  I-l    New  England  Output  of  Goods  and  Services  by  12 
Economic  Sector  in  Millions  of  Dollars 

I-2A   N.  E.  Vessel  Exports  of  Manufactured  Products  by  15 
Commodity  and  Year  in  Tons 

I-2B   N.  E.  Vessel  Imports  by  Commodity  and  Year  in  Tons  16 

1-3    Capture  Ratios  for  Port  of  Boston  19 

1-4    Inflows  and  Outflows  Through  the  Port  of  Boston  21 

1-5   Summary  Sheet  of  Cargo  Projections  23 

1-6   Projected  Increase  in  Massport  Container  Tonnage  25 

II-l   Dollar  Impact  Per  Ton  Factors  (1976  dollars)  31 

1 1-2   Employment  and  Income  Multipliers  31 

II-3   Primary  Income  Impacts  in  1980  and  1990,  Cumulative   32 
and  Annual  (millions  of  1976  constant  dollars) 

II-4   Total  Income  Impacts  (primary  and  secondary)  in  1980   33 
and  1990,  Cumulative  and  Total  (millions  of  1976 
constant  dollars) 

III-l  Comparison  of  Port  Relationships  with  State  and  44 
Local  Governments 

III-2  Representative  Financing  Methods  of  U.S.  Public  Ports  47 

IV-1   Boston  Harbor  Environment  Classification  52 

IV-2   Observed  Ambient  Air  Quality  Levels  56 

IV-3   Massachusetts  and  Federal  Ambient  Air  Quality  58 
Standards 

IV-4   Dredged  Spoil  Criteria  Based  on  Bulk  Analysis  64 

IV-5   Vessel  Emissions  Contribution  to  Total  Emissions  66 
Inventories  of  Seven  U.S.  Ports 

IV-6   Permit  Pathway  70 

IV-7   Existing  Environmental  Regulatory  Processes  in  77 
Massachusetts 


List  of  Tables  in  Appendix  A 

Page 

Table  1   New  England  Employment  84 

2  Productivity  Adjustments 

3  New  England  Output  of  Goods  and  Services  86 

4  New  England  Manufacturing  88 

5A   Projections  of  New  England  Vessel  Exports  of  91 
Manufactured  Products 

5B   Projections  of  New  England  Vessel  Imports  92 

6A   New  England  Vessel  Exports  of  Manufactured  Products  94 

6B   New  England  Vessel  Imports  95 

7  Capture  Ratios  for  Port  of  Boston  97 

8  Foreign  Imports  and  Exports  through  Port  of  Boston  99 

9A   Ratio  of  Foreign  Imports  to  Coastwise  Receipts  for  100 
Port  of  Boston 

9B   Ratio  of  Foreign  Exports  to  Coastwise  Shipments  for  101 
Port  of  Boston 

10   Inflows  and  Outflows  through  Port  of  Boston  103 

llA  Low  Estimate  -  Boston  Inflows  -  1980,  1985,  1990  104 

llA  Low  Estimate  -  Boston  Outflows  -  1980,  1985,  1990  107 

IIB  Most  Likely  Estimate  -  Boston  Inflows  -  1980,  1985,  1990    110 

IIB  Most  Likely  Estimate  -  Boston  Outflows  -  1980,  1985,  1990   113 

lie  High  Estimate  -  Boston  Inflows  -  1980,  1985,  1990  116 

lie  High  Estimate  -  Boston  Outflows  -  1980,  1985,  1985  119 


EXECUTIVE  SUMMARY 


This  summary  presents  the  findings  of  a  study  on  port  development 
undertaken  by  a  team  from  the  Harvard  University  Department  of  City  and 
Regional  Planning  for  the  Massachusetts  Port  Authority.  The  research 
focused  on  these  areas  of  concern: 

-  predicting  future  demand  for  shipping  through 
the  Port  of  Boston  up  to  the  year  1990 

-  identifying  the  environmental,  economic  and 
financial  implications  of  port  development. 

A  list  of  the  major  findings  follows: 

SHIPPING  PROJECTIONS 

1)  Cargo  outflows  (excluding  scrap  and  petroleum)  through  the  Port  of  Boston 
are  predicted  to  stabilize  and  cargo  inflows  are  predicted  to  increase. 

Economic  activity  in  the  New  England  region  is  a  major  determinant  of 
shipping  demand  for  the  Port  of  Boston.  No  significant  growth  is  forecast 
for  the  manufacturing  sector  of  the  economy,  which  is  the  prime  generator 
of  outflows.  The  service  sector,  increasingly  a  source  of  demand  for  in- 
flows, is  projected  to  expand, 

2)  An  increase  in  demand  is  predicted  for  all  five  types  of  cargo. 

Three  sets  of  projections  of  cargo  flows  were  derived  in  the  study 

based  on  different  assumptions  concerning  the  Port's  ability  to  capture 

potential  shipping  business  through  management  and  marketing  efforts. 
The  "most  likely"  sets  of  projections  is  listed  in  Table  1. 

TABLE  1 

TOTAL  SHIPPING  DEMAND  FOR  THE  PORT  OF  BOSTON* 
MOST  LIKELY  ESTIMATES 
(short  tons) 

CARGO  TYPE  1980  1985.  1990 

Container  819,000  903,000  930,000 

General  Cargo**  726,000  873,000  962,000 

Bulk  1,130,000  1,290,000  1,400,000 

Neo  Bulk  368,000  409,000  420,000 

Liquid  Bulk  33,281,000  39,812,000  45,544,000 

*  Includes  shipping  through  all  facilities,  both  Massport  and  private 
**  Consists  of  80-85  percent  iron  and  steel  scrap 
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2)  Projections  of  Massport's  share  of  containerized  shipments  through 

Boston  show  a  substantial  increase  over  the  current  Moran  Terminal 

volume. 

Since  Moran  is  now  operating  at  capacity,  and  the  terminal  at  Castle 
Island  cannot  absorb  large  cargo  increases,  current  container  handling 
capacity  in  the  Port  is  inadequate  to  meet  the  projected  demand, 

3)  The  increased  container  traffic  projected  for  1980.  1985  and  1990  is 

sufficient  to  justify  the  construction  of  at  least  one  additional 

container  berth  in  the  Port  of  Boston. 

If  the  Moran  Terminal  is  converted  to  another  use,  the  construction 
at  minimum  of  a  new  two-berth  container  facility  is  warranted.  Table  2 
indicates  the  future  container  demand  to  be  satisfied  by  the  facilities 
operated  by  Massport. 

TABLE  2 

PROJECTED  CONTAINER  TRAFFIC 
THROUGH  MASSPORT  OWNED  AND  OPERATED  FACILITIES 
MOST  LIKELY  ESTIMATES 
(short  tons) 

1976*  1980  1985  1990 

458,000  669,000  753,000  780,000 


*Massport  estimate 


ECONOMIC  IMPACTS:  EMPLOYMENT  AND  EXPENDITURES 

1)  By  1990,  increased  flows  of  containerized  and  non-containerized  gen- 
eral cargo  through  the  Port  of  Boston  will  lead  to  the  creation  of 
between  2.400  and  3,300  new  jobs. 

This  estimate  includes  jobs  in  port-related  activities  (primary 
impacts)  and  in  industries  and  firms  indirectly  linked  to  the  port  (secon- 
dary impacts). 

2)  New  expenditures  on  goods  and  services  generated  by  the  increased 
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general  cargo  flows  will  amount  to  approximately  $45  to  $75  million 

dollars  annually. 

The  total  expenditure  impact  includes  both  primary  and  secondary 
effects . 

ALTERNATE  FUNDING  OPTIONS  FOR  PORT  DEVELOPMENT  AND  OPERATIONS 

1)  Federal  funding  for  port  development  is  very  limited. 

The  only  existing  federal  funding  program  potentially  applicable  to 
Massport's  needs  is  offered  through  the  Economic  Development  Administration 
(EDA).  EDA  grants  are  directed  towards  creating  employment  opportunities 
in  areas  with  high  unemployment  and  low  family  income.  Technical  assis- 
tance grants  for  port  related  activities  are  available  from  a  few  other 
federal  agencies. 

2)  Throughout  the  United  States,  an  increasing  number  of  ports  are  being 

required  to  make  tax  payments  to  their  local  governments. 

In  a  survey  of  nine  ports  around  the  country,  it  was  found  that  many 
are  required  to  pay  a  property  tax  or  to  make  a  payment  in  lieu  of  taxes, 
especially  on  leased  land. 

ENVIRONMENTAL  IMPACTS  OF  PORT  DEVELOPMENT 

1)  Water  quality  may  be  degraded  by  dredging  and  dredge  disposal  activities, 

Water  in  the  Inner  Harbor  is  presently  below  state  and  federal  standards, 
Of  the  construction  and  operations  activities  studies,  dredging  and  dredge 
disposal  will  be  the  primary  factor  affecting  water  quality.  Massport 
will  be  required  to  secure  permits  from  the  U.S.  Army  Corps  of  Engineers 
and  the  State  Department  of  Environmental  Quality  for  these  activities. 

2)  Air  quality  will  be  degraded  by  increased  truck  traffic  servicing  the 

port. 

Air  quality  in  Boston  presently  exceeds  standards  for  carbon  monoxide 
and  oxidants.  Increased  truck  traffic  servicing  port  facilities  will 
generate  the  primary  air  pollution  impact  related  to  port  development. 
At  present,  there  are  no  state  or  federal  regulations  governing  facilities 
that  generate  truck  traffic. 


INTRODUCTION 

For  many  people,  the  Port  of  Boston  is  associated  with  paintings  by 
Winslow  Homer  and  19th  century  sailing  ships.  To  a  great  extent,  the 
City  of  Boston  owes  its  economic,  cultural  and  demographic  development 
to  its  access  to  the  sea.  But  in  recent  years,  the  role  of  the  port  in 
the  life  of  the  city  has  declined.  New  technologies  and  new  economic  and 
environmental  concerns  have  radically  altered  the  nature  of  Boston's  ship- 
ping industry.  Rigorous  port  planning  efforts  are  now  required  to  success- 
fully respond  to  new  technologies  and  opportunities,  and  to  insure  the 
future  economic  viability  of  the  port. 

Until  the  middle  of  the  19th  century,  Boston's  seaborne  commerce  made 
the  city  the  major  trade  center  in  North  America.  Boston  had  little  compe- 
tition from  other  North  Atlantic  ports,  and  could  depend  on  local  resources 
for  exports.  But  with  the  development  of  the  ports  of  Philadelphia  and 
New  York,  Boston's  position  became  threatened.  New  York,  in  particular, 
was  able  to  establish  itself  as  the  major  eastern  United  States  distribu- 
tion port  of  call  for  national  and  foreign  markets. 

8y  1840,  Massachusetts  had  established  a  strong  manufacturing  economy, 
and  the  port  played  a  crucial  role  in  supplying  fuel  and  raw  materials  to 
manufacturing  industries.  However,  an  expanding  population  consumed  a 
large  part  of  the  locally  produced  goods,  and  by  the  1850' s,  exports  amount- 
ed to  less  than  a  third  of  the  cargo  flows  through  Boston's  port.  The 
erosion  of  Boston's  export  base  continued  through  the  1900's.  The  trend 
in  Boston  toward  shipping  high-value,  low-bulk  products  reduced  the  propor- 
tion of  cargo  available  to  fill  outgoing  ships.  In  addition,  the  port 
lost  much  of  its  bulk  export  of  grain  from  the  midwest,  due  to  the  structure 
of  rail  rates  between  Boston  and  the  east  coast.  A  shipping  pattern  emerg- 
ed in  which  Boston,  because  of  its  demand  for  imports,  became  the  first 
port  of  call  for  ships  to  unload  cargo.  Without  sufficient  exports  avail- 
able in  Boston,  ships  proceeded  to  other  ports  to  unload  their  remaining 
cargo  and  take  on  exports.  Once  this  pattern  became  established,  shipments 
which  might  have  been  handled  by  the  Port  of  Boston  were  diverted  to  other 
ports. 

The  Massachusetts  Port  Authority  was  established  in  1959  as  an 


independent  public  agency  to  operate  Logan  International  Airport,  Hanscom 
Field,  the  Tobin  Memorial  Bridge,  and  the  Port  of  Boston.  This  reallocation 
of  responsibility  marked  the  beginning  of  increased  efforts  to  attract 
trade  and  provide  modernization  for  the  Port  of  Boston. 

Massport  believes  there  are  several  recent  indications  that  the  Port's 
potential  as  a  contributor  to  the  economy  of  Boston  ,  the  Commonwealth  of 
Massachusetts  and  the  New  England  region,  is  growing.  An  abatement  of 
labor  problems^  which  have  plagued  the  port  in  its  recent  past,  and  growth 
in  container  traffic  have  already  attracted  new  shipping  lines  to  Boston. 
Moreover,  it  is  likely  that  rail  rate  differentials  between  Boston  and 
the  midwest  will  be  lowered  to  parity  with  New  York  rates,  thus  making  Bos- 
ton a  practical  alternative  for  midwest  shippers.  The  planned  200-mile 
fishing  limit  may  also  benefit  the  port  as  well,  by  revitalizing  New  England's 
fishing  industry.  Finally,  as  large  oil/bulk/ore  carriers  outgrow  the  St. 
Lawrence  Seaway,  they  may  go  through  the  Port  of  Boston  instead. 

Increased  demand  and,  in  particular,  recent  growth  in  containerized 
shipping,  have  strained  Boston's  existing  port  facilities.  The  Port  of 
Boston  was  the  fastest  growing  port  on  the  east  coast  in  1976.  Massport 
believes  that  new  facilities  must  be  built  in  order  to  sustain  growth. 
Therefore,  the  Authority  has  recently  begun  to  investigate  the  development 
of  a  third  container  terminal  and  a  roll-on/roll-off  cargo  facility.  As 
part  of  this  planning  effort,  Massport  commissioned  a  team  of  graduate  stu- 
dents from  the  Harvard  University  Department  of  City  and  Regional  Planning 
to  study  various  aspects  of  port  development.  This  report  is  the  product 
of  its  study.  The  approach  used  by  the  team  is  outlined  below. 

Study  Design 

In  the  first  part  of  our  study  we  forecast  demand  for  expanded  cargo- 
handling  facilities.  Using  estimates  of  future  economic  activity  in  New 
England,  we  projected  cargo  flows  through  the  Port  of  Boston  up  to  the  year 
1990.  A  general  description  of  the  analytical  approach  and  methodology  used, 
as  well  as  our  recommendations  for  facility  development,  is  presented  in 
Chapter  I.  Appendix  A  explains  each  step  of  our  methodology  in  greater  de- 
tail and  identifies  our  data  sources. 


In  the  second  part  of  the  study  we  examined  the  economic,  financial 
environmental  implications  of  Port  development  in  Boston.  In  our  economic 
analysis  we  estimated  the  changes  in  employment  and  income  which  can  be 
expected  to  result  from  the  increased  tonnage  flows  projected  in  Chapter  I. 
Chapter  II  explains  the  procedure  we  followed  in  assessing  economic  impacts 
and  presents  our  impact  estimates. 

The  financial  portion  of  our  study  (Chapter  III)  consists  of  an 
investigation  of  alternate  funding  mechanisms  which  can  be  used  by  Massport 
whether  or  not  there  is  facility  expansion.  Specifically,  we  determined 
what  government  funds  are  currently  available  to  United  States  ports,  and 
we  surveyed  the  financial  relationships  which  ports  in  different  parts 
of  the  country  have  with  their  state  and  local  governments.  Neither  our 
environmental  nor  our  financial  study  were  tied  to  specific  development 
scenarios. 

The  final  chapter  presents  the  findings  of  our  environmental  study. 
This  began  with  an  investigation  of  the  present  air  and  water  quality  in 
the  harbor  area.  Next  we  reviewed  the  likely  air  and  water  pollution 
effects  of  possible  port  development.  Finally,  we  surveyed  federal  and 
state  regulations  governing  the  environmental  effects  of  constructing  and 
operating  port  facilities. 

Planning  for  port  development  involves  many  complex  factors.  The 
need  for  new  facilities  hinges  on  such  factors  as  the  actions  of  private 
firms,  of  government  bodies,  and  of  other  ports,  as  well  as  the  state  of 
the  national,  regional  and  international  economies.  Different  assumptions 
about  these  variables  will  lead  to  different  forecasts  of  need  for  port 
facility  development.  Although  some  factors,  such  as  changes  in  transpor- 
tation technology  and  social  conditions,  are  difficult  to  predict,  our 
analytic  framework  may  be  adapted  to  accomodate  new  information  and  differ- 
ent assumptions.  Massport  will  be  able  to  use  this  tool  for  policy 
analysis  and  decision-making  in  further  port  planning  efforts. 


CHAPTER  I 
DEMAND  FOR  PORT  FACILITIES 


INTRODUCTION 

Improvements  in  shipping  technology  and  recent  increases  in  cargo 
volumes  passing  through  the  Port  of  Boston  have  led  Massport  to  consider 
expansion  of  its  cargo-handling  facilities.  Careful  planning  of  new 
facilities  is  necessary  to  insure  their  full  and  efficient  utilization 
since  port  facilities  are  expensive  to  build,  have  a  long  life-span,  and 
are  not  readily  converted  to  other  uses. 

In  this  chapter  we  discuss  our  investigation  of  the  demand  for 
Boston's  port  facilities  over  the  next  15  years.  The  first  part  of  the 
chapter  explains  the  analytical  framework  we  devised  to  estimate  demand 
for  port  facilities.  It  is  a  way  of  looking  at  the  demand  for  ports  in 
general,  in  terms  of  potential  market  areas  for  ports  and  competitive 
factors  among  ports.  The  second  part  of  this  chapter  applies  our  analyti- 
cal framework  to  the  estimation  of  demand  for  the  port  of  Boston's  facili- 
ties. In  the  final  part  we  discuss  possible  uses  of  the  framework  in 
port  planning  and  operations. 


ANALYTICAL  FRAMEWORK 

Ports  provide  a  service  to  firms.  They  are  the  link  in  the  transpor- 
tation chain  where  cargo  is  transferred  from  a  water  to  a  land-based 
transportation  mode  and  vice  versa.  Cargo  flows  through  the  port  are 
generated  by  the  economic  activity  -  the  production  of  goods  and  services 
-  in  a  region.  This  cargo  flow  implies  a  need  for  a  certain  number  and 
kind  of  port  facility.  Thus,  the  demand  for  port  facilities  is  derived 
from  the  level  of  economic  activity  in  the  region.  The  diagram  below 
outlines  our  approach  to  estimating  the  demand  for  port  facilities  at  the 
port  of  Boston. 
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The  first  task  in  our  framework  is  choosing  an  appropriate  region 
as  the  basis  for  analysis.  Ports  compete  with  one  another  to  attract  cargo, 
and  shippers  will  choose  that  port  which  minimizes  their  total  transpor- 
tation costs.  One  of  the  major  components  of  the  cost  of  transporting 
goods  is  inland  transportation  costs  to  or  from  the  port.  These  inland 
transportation  costs  are  largely  a  function  of  distance.  Thus,  every 
port  has  a  natural  region  within  which  it  possesses  an  inland  transporta- 
tion cost  advantage  over  other  ports.  This  region  is  the  hinterland,  or 
primary  market  area,  of  the  port.  Ports  also  have  a  secondary  market  area 
where  they  have  an  inland  transportation  cost  parity  with  other  ports. 
In  projecting  economic  activity  and  future  cargo  flows,  we  focused  exclu- 
sively on  the  primary  market  area  because  of  data  and  time  limitations. 

The  second  task  in  our  Framework  for  estimating  demand  is  projecting 
the  level  of  economic  activity  in  the  port's  hinterland.  Firms  require 
certain  commodities  in  the  production  of  goods  and  services.  Firms  also 
ship  goods  to  their  markets.  It  is  important  to  disaggregate  economic 
activity  into  various  sectors,  since  different  economic  sectors  generate 
different  demands  on  cargo-handling  facilities.  For  example,  the  manufac- 
turing sector  is  the  primary  exporter  of  goods,  whereas  the  service  sector 
does  not  produce  or  export  goods.  Thus,  growth  in  each  economic  sector 
has  yery   different  implications  for  port  planning. 

For  manufacturing  industries,  increases  in  production  will  likely 
lead  to  increases  in  outflows.  And  as  the  production  of  goods  and  services 
in  any  sector  increases,  more  commodities  used  in  the  production  of  those 
goods  and  services  will  be  imported  into  the  region.  Since  we  wish  to 
estimate  demand  for  port  facilities,  we  focus  only  on  shipments  to  and 
from  the  hinterland  which  are  transported  by  vessel.  Vessel  shipments  in- 
clude foreign  imports,  foreign  exports  and  domestic  coastwise  shipping. 

Not  all  of  this  shipping  will  go  through  the  major  port  in  a  region. 
Although  a  port  may  possess  an  inland  transportation  cost  advantage  over 
other  ports,  there  are  other  significant  costs  in  shipping  goods.  Two 
additional  components  of  total  shipping  costs  are  port  costs  and  water- 
borne  transportation  costs.  Port  costs  include  service  charges,  such  as 
wharfage  and  pilotage,  and  time  costs,  which  reflect  the  port's  efficiency 


in  loading  and  unloading  vessels.  Waterborne  transportation  costs  are 
largely  a  function  of  time,  which  changes  with  distance  and  the  fre- 
quency of  departures  for  desired  destinations.  A  port  which  offers  lower 
port  costs  or  waterborne  transportation  costs  may  be  able  to  attract 
shipping  from  a  region  in  spite  of  higher  inland  transportation  costs  to 
the  port. 

We  define  a  port's  capture  ratio  as  the  percentage  of  a  region's 
total  vessel  shipments  which  go  through  that  port.  A  port's  capture 
ratio  is  primarily  a  function  of  its  cost  competitiveness  with  other 
ports.  Since  there  is  relatively  little  that  a  port  can  do  to  lower 
shippers'  inland  transportation  costs,  competition  between  ports  centers 
on  port  costs  and  waterborne  transportation  costs. 

The  three  components  of  transportation  costs  are  of  differing  impor- 
tance to  shippers  of  different  commodities.  For  example,  a  shipper  of  a 
bulky  item  like  machinery,  which  is  difficult  and  relatively  expensive  to 
transport  over  land,  is  likely  to  choose  the  closest  port  with  vessels  to 
the  desired  destination.  However,  a  shipper  of  a  perishable  good  or  a 
good  with  relatively  low  inland  transportation  costs  is  more  likely  to 
ship  through  the  port  which  minimizes  time  costs. 

The  last  step  in  our  framework  for  estimating  demand  for  port  facili- 
ties is  projecting  the  tonnage  flows  of  different  coirmodities  through  the 
port.  These  projections  of  tonnage  flows  are  compared  to  both  present 
flows  through  the  port  and  the  current  capacity  of  port  facilities,  so  that 
the  possible  need  for  additional  port  facilities  based  on  increases  in  de- 
mand can  be  determined. 

ESTIMATION  OF  DEMAND  FOR  THE  PORT  OF  BOSTON'S  FACILITIES 

In  this  section  we  discuss  the  application  of  our  analytical  frame- 
work to  the  estimation  of  demand  for  cargo-handling  facilities  in  the  Port 
of  Boston  in  1980,  1985  and  1990.  This  process  involved  six  steps: 

1)  Choosing  a  hinterland; 

2)  Projecting  economic  activity  in  the  hinterland; 

3)  Estimating  the  cargo  inflows  and  outflows 
generated  by  this  economic  activity; 
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4)  Determining  the  share  of  the  hinterland's  total 
cargo  flows  going  through  the  Port  of  Boston; 

5)  Calculating  the  total  tonnage  flows  by  commodity 
going  through  the  Port  of  Boston; 

6)  Estimating  the  demand  for  cargo-handling  facili- 
ties implied  by  the  projected  cargo  flows. 

The  following  discussion  outlines  our  methodology  and  presents  our  find- 
ings for  each  of  these  steps.  A  more  detailed  discussion  of  the  method- 
ology is  contained  in  Appendix  A.  It  should  be  noted  that  all  our  calcu- 
lations are  based  on  an  assumption  of  no  capacity  constraints  on  shipping 
through  the  port. 

Choosing  a  Hinterland 

We  chose  the  six  New  England  states  as  the  hinterland  for  the  port 
of  Boston.  Our  decision  was  based  on  two  factors.  First,  Boston  is  the 
closest  major  port  to  most  areas  in  New  England.  The  only  exception  is 
southern  Connecticut  which  is  closer  to  the  port  of  New  York.  The  second 
factor  determining  our  choice  of  hinterland  was  the  organization  of  the 
data.  Most  of  the  information  necessary  for  forecasting  demand  for  port 
facilities  is  collected  at  the  state  level.  It  was  therefore  not  possible 
to  define  a  hinterland  along  other  than  state  lines. 

Projecting  Economic  Activity  in  the  Hinterland 

We  examined  a  number  of  employment  forecasts  for  the  New  England 
States.  Of  these  forecasts,  only  the  National  Planning  Association  (NPA) 
projected  economic  activity  for  all  six  New  England  states  for  1980,  1985 
and  1990,  disaggregated  by  two-digit  Standard  Industrial  Classification 
(SIC)  codes  (NPA,  1976).  Although  all  the  forecasts  projected  very  similar 
estimates  for  total  employment  in  each  state,  there  were  some  discrepancies 
between  the  NPA  model  and  the  others  concerning  the  distribution  of  employ- 
ment among  the  different  sectors.  The  NPA  model  projected  fewer  service 
jobs  and  more  manufacturing  jobs  than  the  other  models.  We  therefore  ad- 
justed the  NPA  projections  to  reflect  what  we  felt  to  be  the  more  realistic 
distribution  predicted  by  the  other  models. 

A  more  detailed  description  of  the  differences  in  the  projections,  as  well 
as  the  adjustments  made,  is  contained  in  Appendix  A. 
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The  adjusted  employment  projections  were  then  converted  to  projec- 
tions of  output,  as  measured  in  constant  dollars,  by  using  past  ratios  of 
output  to  employment  and  adjusting  for  the  increasing  productivity  of 
labor.  Table  I-l  gives  the  output  projections  for  each  economic  sector 
for  1980,  1985  and  1990. 

Findings 

We  project  output  in  the  New  England  economy  to  increase  at  an  average 
annual  rate  of  5.9%  over  the  24-year  period  between  1966  and  1990.  However, 
this  growth  is  not  reflected  equally  in  all  sectors  of  the  economy.  The 
manufacturing  sector  will  experience  very  little  growth,  with  an  average 
annual  growth  rate  of  less  than  1%.  Agriculture  will  decline  at  an  annual 
rate  of  1%,  and  the  service  sector  will  expand  rapidly  at  an  average 
yearly  rate  of  9%  over  the  24-year  period. 

Within  the  manufacturing  sector,  we  forecast  significant  changes  in 
the  mix  of  industries.  We  divided  the  manufacturing  sector  into  20,  two- 
digit  SIC  code  industries.  Of  the  20,  ten  industries  are  projected  to 
increase  their  output,  while  ten  will  decrease  over  the  period.  The  major 
growth  industries  are  paper  products,  instruments  and  chemicals;  leather, 
textile  and  primary  metal  industries  are  projected  to  decline. 

Estimating  Cargo  Inflows  and  Outflows 

Foreign  Exports  and  Imports 

Several  different  economic  sectors  produce  exports,  including  manufact- 
uring, agriculture,  and  mining.  In  addition,  a  considerable  amount  of 
scrap  and  waste  products  are  exported.  We  used  different  sources  in  fore- 
casting the  changes  in  each  kind  of  export.  For  manufactured  goods,  we 
examined  data  on  the  output  and  exports  of  New  England  manufacturing  sectors 
from  the  United  States  Bureau  of  the  Census  publication.  Survey  of  the 
Origins  of  the  Exports  of  Manufactured  Products.  We  computed  a  ratio  of 
exports  to  output  for  each  manufacturing  sector  for  the  four  years  we  ex- 
amined -  1966,  1969,  1971  and  1972.  We  then  calculated  the  average  of  these 
ratios  and  multiplied  this  average  ratio  by  our  projections  of  output  in 
each  sector  to  obtain  projections  of  total  foreign  exports  for  each  manu- 
facturing sector. 
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TABLE  I-l 

New  England  Output  of  Goods  and  Services 
(in  millions  of  1967  constant  dollars) 


Economic  Sector 


1966 


1972 


1980    1985 


1990 


Agriculture 

1,129 

1,018 

934 

906 

846 

Mining 

65 

78 

138 

160 

199 

Const) tction 

3,682 

4,631 

7,119 

8,673 

9,793 

Food  and  kindred 

2,747 

2,979 

2,520 

2,376 

2,180 

Textile 

1,861 

1,655 

1,024 

874 

698 

Apparel 

1,716 

1,167 

977 

979 

901 

Lumber 

457 

568 

655 

664 

629 

Furniture 

338 

551 

447 

469 

451 

Paper 

1,681 

2,096 

2,375 

2,667 

2,753 

Printing 

1,383 

1,666 

1,652 

1,741 

1,712 

Chemicals 

1,571 

1,709 

2,013 

2,211 

2,297 

Petroleum 

93 

103 

117 

126 

134 

Rubber 

688 

1,534 

1,384 

1,295 

1,172 

Leatlier 

1,498 

1,134 

981 

1,010 

136 

Stone,  glass,  clay 

641 

770 

784 

856 

904 

Primary  metals 

2,370 

1,864 

1,502 

1,441 

1,284 

Fabricated  metals 

2,191 

2,738 

2,611 

2,852 

2,907 

Machinery  except  electrical 

3,827 

3,707 

3,243 

3,416 

3,319 

Electrical   equipment 

3,494 

4,111 

3,286 

3,448 

3,300 

Transportation  equipment 

4,043 

2,649 

2,699 

2,660 

2,484 

Instruments 

1,420 

1,756 

1,922 

2,814 

2,660 

Miscellaneous  manufacturing 

1,300 

1,557 

1,309 

1,365 

1,353 

Transportation,  conmunic,  utilities 

4,879 

7,130 

12,247 

14,213 

15,845 

Wholesale  &  retail    trade 

8,625 

12,049 

17,760 

21,376 

24,755 

Finance,   insurance,  real   estate 

8,267 

11,625 

16,968 

20,379 

22,466 

Services 

38,099 

52,107 

79,040 

102,820 

126,810 

Civil ian  government 

915 

1,313 

1,787 

2,037 

2,310 
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To  obtain  estimates  of  total  foreian  exports  by  vessel,  we  derived 
ratios  of  foreign  exports  through  the  Port  of  Boston  to  all  New  England 
foreign  exports,  using  U.S.  Census  data  (Domestic  and  International  Trans- 
portation of  U.S.  Foreign  Trade,  1970).  These  ratios  were  applied  to  our 
projections  of  New  England  exports.  The  export  projections  were  than  con- 
verted to  tonnages  using  dollar  to  ton  conversion  factors  from  the  U.S. 
Census  Bureau's  U.S.  Exports  of  Domestic  Merchandise  (1969). 

Agricultural  and  mining  exports  through  the  Port  of  Boston  were  esti- 
mated independently  from  their  geographic  origins.  This  procedure  was 
necessary  because  there  was  no  regional  data  available  on  foreign  exports 
from  these  sectors.  We  obtained  data  on  agricultural  and  mining  exports 
through  the  Port  of  Boston  for  the  years  1966,  1969,  1971  and  1972  (U.S. 
Army  Corps  of  Engineers),  and  then  derived  ratios  of  exports  to  output 
for  each  of  the  two  sectors.  We  then  multiplied  the  average  of  these 
ratios  by  our  projections  of  New  England  output  to  obtain  projections  of 
agricultural  and  mining  exports  through  the  Port  of  Boston. 

Scrap  and  waste  products  exported  through  the  Port  of  Boston  were 
estimated  independently  of  their  geographic  origin  as  well.  Since  scrap 
and  waste  (old  cars,  washing  machines,  tin  cans,  etc.)  are  the  result  of 
New  England  households  consuming  goods  rather  than  New  England  industries 
producing  goods,  we  projected  scrap  exports  as  a  function  of  personal 
consumption  expenditures  (PCE).  Specifically,  we  used  an  average  of  past 
ratios  of  scrap  and  waste  exports  through  the  Port  of  Boston  to  New 
England  PCE.  We  then  multiplied  this  average  ratio  by  projections  of 
PCE  expressed  in  constant  dollars  (New  England  Regional  Commission,  1975), 
to  obtain  projections  of  scrap  and  waste  through  the  Port  of  Boston  for 
1980,  1985  and  1990. 

There  was  no  data  available  on  the  import  requirements  of  the  sectors 

of  the  New  England  economy.  We  therefore  used  national  data  on  the  import 

requirements  of  the  different  sectors  of  economic  activity  and  adjusted 

2 
the  data  to  reflect  New  England's  industry  mix.   This  gave  us  the  total 

2 
We  used  a  1963  input-output  table  for  the  United  States  (Survey  of  Current 

Business,  1969).  Row  80  of  the  table,  "Direct  Requirements  per  Dollar  of 

Gross  Output",  provided  the  import  requirements  for  each  of  the  78  industries 

included.  These  were  then  multiplied  by  1963  output  for  New  England  for  each 

of  the  industries  (Polenske,  1972)  and  then  aggregated  into  the  28  sectors 

we  used  in  our  projections  of  economic  activity. 
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import  requirements  in  dollars  for  each  economic  sector.  To  determine 
the  commodity  distribution  of  these  imports,  we  allocated  the  total  dollar 
requirements  of  each  sector  to  different  commodities  in  proportion  to  the 
commodities'  use  in  the  production  of  goods  and  servcies  in  each  sector. 

We  then  adjusted  our  dollar  estimates  of  imports  to  reflect  only 
vessel  imports  (U.S.  Bureau  of  the  Census,  Domestic  and  International 
Transportation  of  U.S.  Foreign  Trade,  1970),  and  converted  these  esti- 
mates from  dollars  to  tons  using  the  conversion  factors  from  U.S.  General 
Imports,  Schedule  A,  1968. 

Domestic  Coastwise  Shipping 

The  coastwise  shipping  through  the  Port  of  Boston  generated  by  eco- 
nomic activity  in  New  England  could  not  be  estimated  directly,  given 

3 
available  data.   Therefore,  we  linked  coastwise  shipping  to  foreign  im- 
ports and  exports  since  in  the  past  there  has  been  a  consistent  relation- 
ship between  coastwise  receipts  and  imports  (both  inflows)  and  coastwise 
shipments  and  exports  (both  outflows). 

We  calculated  past  ratios  of  coastwise  receipts  to  imports  and  coast- 
wise shipments  to  exports  for  different  commodities  (U.S.  Army  Corps  of 
Engineers,  Waterborne  Commerce,  1971,  1972,  1973,  1974).  We  then  multi- 
plied the  average  of  these  ratios  by  our  projections  of  foreign  imports 
and  exports  through  the  port  of  Boston  to  obtain  estimates  of  projected 
coastwise  shipping. 

Findings 

We  project  that  New  England  manufacturing  exports  will  stay  relatively 
stable  over  the  1966  -  1990  period,  with  an  average  annual  growth  rate  of 
1.6%  (see  Tables  I-2A  and  I-2B).  Within  the  manufacturing  sector,  exports 
of  food  and  kindred  products,  textiles,  apparel,  leather,  and  primary  metals 
are  expected  to  decline  over  the  24-year  period,  while  growth  is  projected 

3 
There  were  extensive  data  problems  in  estimating  coastwise  shipping  as  a 

function  of  economic  activity.  It  would  have  been  necessary  to  examine 
all  possible  shipping  choices  (air,  rail,  truck  and  water)  of  all  New 
England  firms  to  calculate  the  percentage  of  total  shipments  through  New 
England  ports.  It  then  would  have  been  necessary  to  determine  the  por- 
tion New  England  vessel  shipments  going  through  the  Port  of  Boston. 
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TABLE  I-?a 
Now  Jji c[l_a nd  Vcsso  1  _i^xi'o.!l'f-5_c -'    '' '' 'liLf.3J^ll!l^?J^L_b'Pl!iiCj":S_ 

(thousands  of  (o'ls) 


Commodities 

1966 

1972 

1980 

1985 

1990 

Food  unci  kindred 

288 

344 

276 

260 

239 

Textile 

30 

21 

15 

13 

10 

Apparel 

"5 

3 

3 

3 

3 

Lumber 

G62 

824 

950 

9G3 

193 

Furniluro 

2 

3 

3 

3 

3 

Paper 

282 

580 

533 

598 

618 

Printing 

8 

8 

9 

10 

9 

Chemicals 

252 

334 

274 

300 

312 

Rubber 

33 

28 

35 

34  ■ 

31 

Leather 

13 

13 

10 

10 

9 

Stone,  glass,  clay 

57 

44 

62 

68 

72 

Primary  nictals 

104 

132 

90 

87 

77 

Fabricated  metals 

69 

54 

66 

72 

74 

Machinery,  except  flectrical 

118 

142 

154 

1G3 

158 

Electrical  equipment 

45 

64 

64 

67 

64 

Transportation  equipment 

87 

198 

185 

18? 

170 

Instruments 

20 

28 

35 

42 

48 
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TABLE  l-2b 

New  England  Vessel  Imports 

(in  thousands  of  tons) 

Commodities  1956     1972     1980     1985     1990 


Agriculture 

360 

377 

342 

336 

322 

Mining 

7,066 

7,463 

8,826 

9,80G 

10 

,413 

Food  and   kindred 

411 

451 

480 

529 

567 

Textiles 

89 

87 

68 

65 

60 

Apparel 

22 

23 

22 

24 

25 

Lumber 

329 

402 

502 

574 

616 

Furniture 

5 

5 

6 

7 

7 

Paper 

551 

674 

781 

889 

966 

Printing 

306 

411 

601 

756 

929 

Chemicals 

703 

863 

1,089 

1  ,307 

1 

,499 

Petroleum 

2,395 

3,139 

4,617 

5,534  . 

6 

,340 

Rubber 

121 

134 

150 

170 

183 

Leather 

18 

14 

12 

13 

13 

Stone,  glass,  clay 

247 

296 

356 

425 

466 

Primary  metals 

367 

365 

349 

372 

371 

Ff-bricated  motals 

170 

190 

212 

238 

' 

252 

Machinery,   except  electrical 

37 

36 

37 

40 

41 

Electrical   equipment 

32 

35 

40 

42 

44 

Transportation  cquipi,;. 

>nt 

48 

43 

50 

54 

56 

Instruments 

7 

9 

13 

16 

19 

Miscellaneous  i.MnufacI 

;uring 

9 

11 

12 

15 

17 
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in  such  industries  as  paper  and  chemicals.  These  projections  reflect 
trends  in  economic  activity,  with  high  growth  industries  exhibiting  the 
highest  growth  in  exports.  The  most  significant  export  from  New  England 
is  lumber,  which  composes  30%  of  all  export  tonnage  in  1990.  Other  major 
exports  are  food  and  kindred  products,  paper  products  and  chemicals.  In 
fact,  these  four  commodities  are  expected  to  comprise  73%  of  all  New  England 
manufactured  exports  in  1990.         ' 

We  project  that  foreign  waterborne  imports  generated  by  the  New  England 
region  will  increase  steadily,  with  a  3.1%  average  annual  growth  rate 
forecast   between  1966  and  1990.  However,  there  will  be  significant  changes 
in  the  commodity  mix  of  imports.  Petroleum  products,  for  example,  will 
grow  6.87%  a  year,  over  double  the  average  import  rate.  As  a  result,  pet- 
roleum shifts  in  importance  as  an  import  from  18%  of  all  imports  in  1966 
to  27%  in  1990.  In  contrast,  we  forecast  declines  in  the  imports  of  leather 
and  textiles.  These  changes  in  the  commodity  mix  of  imports  reflect  the 
shifting  industry  composition  forecast   for  New  England.  Imports  of 
commodities  which  are  used  by  all  industries,  such  as  petroleum,  will  in- 
crease as  total  production  of  goods  and  services  in  New  England  rises. 
Imports  of  commodities  which  are  used  by  a  few  declining  industries,  such 
as  leather  and  hides,  will  decrease. 

Determining  the  Port  of  Boston's  Share  of  New  England  Vessel 
Imports  and  Exports 

We  computed  capture  ratios  i.e.,  the  proportion  of  the  vessel  imports 
and  exports  generated  by  New  England  that  will  be  shipped  via  the  Port  of 
Boston,  for  different  commodities  for  1966,  1969,  1971  and  1972  (Waterborne 
Commerce).  Based  upon  this  data,  we  then  made  three  projections  of  cap- 
ture ratios  for  each  of  our  three  forecast  years,  1980,  1985  and  1990. 
The  three  projections  represent  low,  most  likely  and  high  estimates  of  the 
proportion  of  containerized  inflows  and  outflows  captured  by  the  Port  of 
Boston. 

Our  low  estimates  are  based  on  the  average  of  the  capture  ratios  for 
1966,  1969,  1971  and  1972.  We  believe  they  understate  future  capture  be- 
cause they  do  not  take  into  account  any  of  the  recent  improvements  in 
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service  and  marketing  made  at  the  Port  of  Boston.  The  most  likely 
capture  ratio  estimates  take  into  account  these  more  recent  trends.  They 
project  a  25%  increase  in  capture  of  imports  and  a  60%  increast  in  capture 
of  exports.  High  capture  ratio  estimates  were  made  using  more  optimistic 
assumptions  about  the  ability  of  the  Port  of  Boston  to  improve  its  capture 
of  containerized  commodities.  The  high  estimates  assume  a  60%  increase 
in  import  capture  and  a  250%  increase  in  export  capture. 

Findings 

Our  projections,  summarized  in  Table  1-3,  indicate  that  the  capture 
ratio  for  imports  is  higher  than  exports  for  almost  every   commodity.  This 
discrepancy  reflects  the  different  characteristics  of  New  England  exports 
and  imports.  Most  of  the  tonnage  imported  through  the  Port  of  Boston  has 
been  crude  petroleum,  limestone,  salt,  sugar,  kerosene  and  residual  fuel 
oil.  All  of  these  commodities  are  bulk  goods  which  are  difficult  and  ex- 
pensive to  transfer  over  land.  Thus,  Boston  captures  much  of  this  type 
of  cargo  destined  for  New  England  markets.  However,  exports  through  the 
Port  of  Boston  tend  to  be  finished,  high-value  products  with  relatively 
lower  land  transport  costs.  Boston  captures  relatively  little  of  this 
traffic  from  New  England  firms.  In  fact,  the  overwhelming  percentage 

of  export  tonnage  through  the  Port  of  Boston  is  scrap  and  waste  products 

4 
which  are  also  bulky  items. 

Calculating  Tonnage  Flows  by  Commodity  Through  the  Port  of  Boston 

We  multiplied  our  low,  most  likely,  and  high  estimates  of  Boston's 
capture  ratio  by  our  projections  of  New  England  imports  and  exports.  We 
then  adjusted  these  projections  of  foreign  imports  and  exports  to  account 
for  coastwise  receipts  and  shipments  using  the  ratio  from  past  years.  This 
gave  us  projections  of  tonnage  inflows  and  outflows  through  the  Port  of 

4 
That  the  capture  ratio  is  greater  than  one  for  certain  commodities  is  a 

result  of  our  method  of  estimating  total  New  England  imports.  We  used 

the  distribution  of  commodities  imported  through  both  New  York  City  and 

Boston  to  reflect  the  distribution  of  imports  into  New  England.  This 

introduces  a  bias  for  certain  items  which  result  in  Boston's  having  a 

capture  ratio  greater  than  one.  A  more  complete  discussion  of  this  bias 

is  in  Appendix  A. 
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TABLE  1-3 
P_3J?.l'A'jlLt J~'^'- ^- ios  for  Port  of  Boston 
(Port  of  Boston  Foreign  F.xports  and  Imports  as  a  Percent  of  Total  New  England) 


C^0!ruio_dit}' 

Food  t.   Kindrod  Prods. 

Text  i les 

A\p].iarel 

Lumber 

Furniture 

Paper 

Printing 

Chemicals 

Rubber 

Leather 

Stone 

Primary  Metals 

Fabricated  Metals 

Machinery  exct:pt  Elect. 

El cc Lricel  Fqui pin^-nt 

Transportation  Equip. 

Instruments 

Misc.   flanufactui"  ing 

Agriculture 

Mining 

Petroleum 


Fo i- cij n   Imports 

_L_ov;      !lo.^t_Li_kj.2ly 


High  Lo  v^ 


1.37 

1.37 

.38 

.47 

.09 

.12 

.30 

.33 

.51 

.77 

.06 

.08 

.002 

.003 

.05 

.05 

.04 

.05 

2.0C 

2.08 

.13 

.13 

.49 

.51 

.13 

.23 

.46 

.58 

.23 

.29 

1 .  Oo 

1.05 

.09 

.12 

1.36 

1.36 

.21 

.22 

.06 

.06 

2.19 

2.19 

1.37 
.59 
.15 
.39 
.96 
.12 
.003 
.06 
.06 

2.08 
.13 
.53 
.29 
.73 
.36 

1.05 
.15 

1.36 
.23 
.06 

2.19 


Foreign   E xpo r t^ 

Lovj       Most   Likely       High 

.205  .253 

.142  .228 

.025  .04 

.001  .001 

.054  .087 

.05  .079 

.08  .128 

.048  .077 

.045  .072 

1.0  1.0 

.048  .077 

.024  .038 

.034  .054 

. 057  . 107 

.042  .065 

.005  .003 

.075  •    .12 


.17 

.09 

.015 

.001 

.034 

.031 

.05 

.03 

.028 

.59 

.03 

.015 

.021 

.042 

.026 

.003 

.047 


Data  was  no"   avai;:  ble  to  c,  if.it ;  captui-c  rc;tios  on  those  comivodi ties  for 

foreign   exporu^.      lonnogv/s    ch;  ;}LKih  th^;  port  v^cre  assui^-d  to   increase   lO" 

Tor  most  lii:.-ily  capture  and  I'O;'.  ■''or  hich  coj.ture   (over  t.hf:   \'y.i  capture  ratio). 
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Boston  for  each  commodity. 

Findings 

We  project  an  increase  in  both  total  outflows  and  inflows  through 
the  Port  of  Boston  through  1990  (see  Table  1-4).  Although  foreign  ex- 
ports are  declining,  we  project  an  increase  in  total  outflows  (foreign 
exports  plus  outward-bound  coastwise  shipments)  of  3.4%  per  year.  Over 
99%  of  this  increase  is  explained  by  growth  in  the  exports  of  iron  and 
steel  scrap  and  in  the  coastwise  shipment  of  petroleum.  Both  of  these 
outflows  are  linked  directly  to  population  and  income,  rather  than 
production,  with  population  and  income  projected  to  increase  in  New 
England  through  1990.  In  addition,  the  petroleum  outflows,  the  largest 
portion  of  the  increase,  reflect  a  rise  in  coastwise  shipments  of  impor- 
ted foreign  petroleum,  arriving  in  Boston  and  then  departing  to  other 
New  England  ports. 

Assuming  our  most  likely  capture  ratio,  the  annual  growth  rate  of 
inflows  over  the  ten  year  period  from  1980  to  1990  is  projected  to  be 
3.4%.  92%  of  this  increase  is  explained  by  increases  in  imports  of 
petroleum  products.  Petroleum  is  by  far  the  largest  commodity,  by  weight, 
entering  the  port.  Because  of  this  dominance  it  can  mask  trends  in  other 
commodities.  Therefore,  we  disaggregated  the  total  projections  and  ex- 
amined the  trends  of  individual  commodities.  Almost  all  commodities 
show  some  increase  in  inflows  over  the  ten  year  period. 

In  summary,  outside  of  petroleum  and  scrap,  we  project  a  stabilization 
in  outflows  through  the  Port  of  Boston  and  outside  of  petroleum  we  project 
a  modest  increase  in  inflows  through  the  port  from  1980  -  1990. 

Estimating  the  Demand  for  Port  Facilities 

We  converted  the  tonnage  projections  of  commodities  into  projections 
of  cargo  types.  These  cargo  types  correspond  to  the  kinds  of  port  facili- 
ties required  for  cargo  handling.  We  classified  commodities  into  one  of 
five  types  of  cargo; 

General  Cargo  --  including  iron  and  steel  scrap  and  agricultural  products; 
Bulk  --  primarily  mining  and  stone  producst; 
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TABLE  1-4 

Inflov.'3  and  Outflows  through  Por-t  of  Boston 

(in  tons) 

Inflows 1980 

__l;lj_gh__ 

84,700 

565,000 

1,266,100 

1,055,400 


Coiiimodi  ties 

Low 

Most  Like];' 

Agriculture 

77,100 

81,000 

Mining 

565,000 

565,000 

Durablo  !-fg. 

1,143,300 

1,193,900 

Nondur.  Mfg. 

961,600 

998,200 

Petroleum 

30,360,500 

30,360.500  ; 

Scrap 

9,700 

9,700 

) 

Outflows 

Low 

M91.tL_ikeiy_ 

High 

20,000 

22,100 

24,100 

10,300 

11,400 

12,400 

47,600 

64,800 

90,900 

117,400 

163,600 

227,900 

9,700    686,000    686,000    686,000 


1985 


Agriculture  76,000  79,800  83,500 

Mining  628,000  628,000  628,000 

Durable  Mfg.  1,306,200  1,353,400  1,434,700 

Nondur.  Mfg.  1,070,800  1,110,700  1,175,400 

Petroleum  36,390,800  36,390,800  36,390,800  2,595,600  2,595,000  2,595,400 

Scrap  8,300  8,300  "  8,300    840,300    840,300    840,300 


19,500 

21,500 

23,400 

12,000 

13,200 

14,400 

50,000 

68,300 

95,600 

118,200 

166,400 

233,600 

1990 


Agricultui-e  72,800           76,400 

Mining  665,000         566,000 

Durable  tirg.  1,390,600     1,447,900 

Nondur.    Mfg.  1,152, '^00     1,197,300 

Pct.-oltui;;,  41,691.300  41.691,300 

Sci-ap  6,600             6,600 


79,900 

18,200 

20,000 

21,900 

666,000 

15,000 

16,400 

17,900 

1,533,000 

49,300 

67,400' 

94,500 

1,272,800 

113,700 

161,100 

221,400 

1,691,300 

2,973,400 

2,973,800 

2,9/4,200 

6,  GOO 

:j30,200 

930,200 

930,200 
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Liquid  bulk  --  sugar,  petroleum,  etc.; 

Neo-bulk  --  wood  and  metal  products,  motor  vehicles; 

Container  --  all  other  goods. 

A  detailed  classification  of  commodities  by  cargo  type  is  contained  in 
Appendix  B.  The  assignments  of  commodities  to  cargo  types  are  based 
upon  the  nature  of  the  commodities.  Except  for  a  few  specific  commodi- 
ties, which  are  handled  by  bulk,  liquid  bulk  and  neo-bulk  facilities,  all 
other  commodities  are  general  cargo.  All  general  cargo  that  is  containeri- 
zable  (Temple,  Barker,  Sloane,  1976)  is  assumed  to  be  containerized  by  1980. 

In  estimating  the  demand  for  port  facilities  we  focused  exclusively 
on  the  demand  for  container  facilities,  since  most  of  the  facilities  for 
handling  bulk  commodities  are  privately  owned  and  operated.  We  examined 
the  current  utilization  of  both  the  Moran  and  Castle  Island  terminals  to 
determine  a  base  line  of  existing  container  handling  capacity.  We  then 
compared  this  base  line  capacity  to  our  projections  of  increased  container 
cargo  to  determine  whether  the  increases  in  demand  for  container  handling 
facilities  justified  the  construction  of  additional  container  facilities. 

Findings 

As  Table  1-5  indicates,  we  project  an  increase  in  all  five  types  of 
cargo  under  all  three  estimates  of  capture  ratio.  The  most  likely  pro- 
jections indicate  that  between  1976  and  1980,  the  Massport  container  vol- 
ume will  increase  by  about  211,000  tons  (see  Table  1-6).   By  1985,  the 
increment  over  current  volume  should  be  about  295,000  tons  and  by  1990, 
about  332,000  tons. 

Comparing  this  increase  to  present  container-handling  capacity  in 
the  Port  indicates  that  substantial  increases  in  tonnage  cannot  be  acco- 
modated by  current  facilities.  The  capacity  of  Sea-Land's  facility  at 
Castle  Island  is  limited  because  the  crane  is  too  low,  due  to  its  loca- 
tion with  respect  to  flight  paths  at  Logan  Airport,  and  too  small  to 
service  much  of  the  modern  container  traffic.  Thus,  we  assume  the  Sea- 
land  facility  will  not  be  available  to  absorb  a  significant  increase  in 
tonnage. 
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TABLE  1-5 

Summary  Sheet 
Carcio  Projections  (tons) 


1980 


1985 


1990 


Container 

low 

696,700 

744,800 

797,100 

most 

likely 

818,800 

903,000 

930,200 

-' 

high 

994,300 

1,093,800 

1,127,900 

Non-Containerized 

low 

720,400 

871  ,500 

957,000 

General  Cargo* 

most 

likely 

725,900 

873,400 

962,000 

high 

732,600 

883,300 

968,100 

Bulk 

low 

1,124,800 

1,284,700 

1,393,800 

most 

likely 

1,129,300 

1,290,000 

1,399,800 

" 

high 

1,132,000 

1,293,800 

1,403,200 

Neo  Bulk 

low 

344,400 

382,900 

392,300 

most 

likely 

367,900 

409,000 

419,700 

high 

409,700 

456,000 

469,200 

Liquid  Bulk 

low 

33,279,400 

39,810,700 

45,541,900 

most 

likely 

33,280,800 

39,812,400 

45,543,700 

high 

33,282,900 

39,814,900 

45,545,500 

^Consists  of  from  80  to  85  percent  iron  and  steel  scrap. 
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TABLE  1-6 
Projected  Increase  in  H^ssport  Container  Tonnage 

1980  1985  1990 


Low 

88,700 

136,800 

189,100 

Most  Likely 

210.800 

295,000 

322,200 

High 

386.300 

485.800 

519,900 
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5 
In  1976,  the  Moran  terminal  operated  at  capacity.   There  are  a 

number  of  considerations  which  determine  the  optimal  capacity  of  a  con- 
tainer facility.  Some  of  these  factors  are  site  specific  and  depend 
upon  the  equipment,  location  and  layout  of  the  facility.  Others  depend 
upon  the  schedules  of  vessels  using  the  facility.   Acreage  for  container 
marshalling  is  among  the  most  important  variable  affecting  the  effeciency 
of  a  "standard"  two  crane  per  berth  facility  (AAPA,  1973).  Moran 's  limited 
acreage  thus  makes  its  effeciency  less  than  optimal  and  its  capacity  some- 
what below  the  600,000  ton  minimum.  In  addition,  the  AAPA  indicates  that 
for  efficient  scheduling  of  ships,  the  ideal  berth  utilization  rate  (per- 
cent of  days  per  week)  is  30%.  Massport  reports  that  Moran 's  utilization 
rate  is  60%,  reflecting  a  state  of  congestion  and  lack  of  flexibility  in 
scheduling.  Any  increase  in  container  tonnage  would  place  a  further  strain 
on  the  operations  at  Moran  (see  Table  1-6). 

We  conclude  that  our  projected  increases  in  the  shipping  of  container 
conmodities  cannot  be  handled  by  present  facilities.  The  tonnage  fore- 
casts justify  the  construction  of  at  least  one  additional  one-berth  facility 
if  the  Moran  terminal  continues  in  operation.  However,  as  we  indicated, 
there  is  evidence  of  serious  innefficiences  at  Moran.  An  alternative  pro- 
posal would  be  to  consolidate  all  Massport  container  facilities  at  one  lo- 
cation and  convert  Moran  to  an  alternative  use.  If  this  were  done,  then 
the  projected  increases  in  demand  would  justify  construction  of  at  least 
a  two-berth  container  facility. 


5 

According  to  estimates  by  the  American  Association  of  Port  Authorities 

(AAPA,  1973),  the  optimal  cargo  volume  for  "practical"  operation  of  a 
one-berth,  two  crane  container  facility  (like  Moran)  of  50  acres  and 
900  feet  of  dock  is  between  600,000  and  900,000  tons  per  year.  This 
volume  permits  the  most  efficient  utilization  of  the  facility.  Moran, 
with  1,000  feet  of  dock  but  only  29  acres  handled  about  458,000  contain- 
er tons  in  1976. 

A  report  frepared  for  the  Maritime  Administration  (Manalytics,  1976)  di- 
vides these  factors  into  two  categories,  "terminal  capacity  elements"  and 
"terminal  activities".  Terminal  capacity  elements  include  types  of  equip- 
ment, storage  capacity,  work  hours  and  person-days,  berth  utilization, 
peaking,  and  truck  access.  Terminal  activities  include  ship-apron  trans- 
fer, apron-container  storage  transfer,  truck  entrances  and  exits,  and 
cargo  customs  inspection. 


-26- 


Appli cation  of  the  Framework  to  Port  Planning  &  Operation 

This  chapter  of  our  report  has  emphasized  that  the  demand  for  port 
facilities  in  a  region  is  primarily  determined  by  the  level  of  economic 
activity  in  that  region.  Furthermore,  the  amount  of  shipping  through  any 
one  port  is  determined  by  its  competitive  position  relative  to  other  ports, 
both  inside  and  outside  the  region.  The  two  major  variables  in  our  analy- 
tical framework  are  the  level  of  economic  activity  in  the  port's  hinter- 
land and  the  port's  ability  to  capture  the  shipping  generated  by  that 
activity.  The  value  of  this  approach  is  that  it  allows  Massport  to  obtain 
different  estimates  of  port  shipping  by  varying  assumptions  about  these 
two  variables. 

Different  assumptions  can  be  made  about  the  appropriate  level  of  eco- 
nomic activity.  For  example,  the  size  of  Boston's  hinterland  could  be 
effectively  expanded  by  the  equalization  of  rail  rates  between  Boston  and 
the  Midwest,  or  new  data  could  become  available  about  trends  in  the  New 
England  economy.  This  new  information  could  easily  be  incorporated  in 
our  analytical  framework  resulting  in  new  estimates  of  demand  for  facili- 
ties. The  Port  could  also  use  the  framework  to  ask  a  number  of  "what-if" 
questions,  i.e.  "What  if  rail  rates  were  equalized?"  "What  if  servicing 
for  particular  goods  were  improved?"  and  then  gauge  the  impact  of  these 
changes  on  port  operations.  Thus,  it  would  be  possible  to  obtain  estimates 
of  the  impact  which  actions  by  Massport  would  have  on  port  operations. 

Our  analysis  of  capture  ratio  may  also  be  used  in  marketing  efforts. 
By  continuing  to  estimate  its  capture  ratio  using  our  conceptual  model, 
Massport  can  determine  whether  its  capture  of  a  certain  commodity  has  been 
increasing  or  decreasing  over  time.  It  can  also  identify  what  percentage 
of  the  market  it  is  capturing  in  both  declining  and  growing  industries  and 
target  its  marketing  efforts  accordingly. 

A  study  of  the  changes  in  capture  ratio  over  time  can  also  enable 
Massport  to  assess  the  success  of  its  efforts  to  improve  service  or  market- 
ing because  the  model  distinguishes  between  "natural  growth"  in  the  use 
of  facilities,  i.e.  increases  resulting  from  growth  in  the  New  England 
economy,  and  "marketing  growth",  i.e.  increases  resulting  from  the  port's 
improved  capture  of  particular  markets.  Thus,  in  addition  to  being  a 
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predictive  tool,  the  demand  framework  is  an  evaluative  device  that  enables 
the  Port  to  identify  the  sources  of  demand  for  port  facilities,  the  areas 
in  which  Boston  is  strong  and  weak,  and  the  sectors  which  show  the  greatest 
potential  for  increased  capture. 
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CHAPTER  II 
ECONOMIC  IMPACTS 

Port  activity  in  Boston  generates  jobs  and  income  in  Massachusetts. 
Future  increases  in  cargo  tonnage  will  stimulate  firms  directly  serving 
the  port  and  produce  ripple  effects  in  other  sectors  of  the  state's 
economy.  In  this  chapter,  we  discuss  our  estimates  of  the  income  and 
employment  impacts  of  increased  tonnage  through  the  port  of  Boston, 
The  economic  impact  calculations  are  based  on  our  "most  likely"  general 
cargo  tonnage  estimates  for  1980  and  1990. 

Our  estimates  do  not  take  into  account  the  economic  impacts  of 
constructing  the  new  facilities  which  may  be  needed  to  handle  the 
increases  in  cargo.  This  study  used  the  flow  of  cargo,  rather  than 
the  operation  of  specific  facilities,  as  the  basis  for  forecasting 
economic  impact. 

DEFINITIONS 

Primary  Impacts 

Primary  economic  impacts  to  firms  are  the  income  and  employment 
directly  associated  with  increases  in  cargo  movement  through  the  port. 
Income  is  the  flow  of  dollars  into  the  local  economy,  and  employment 
is  the  number  of  jobs  created  or  lost.  The  principal  activities  which 
generate  primary  impacts  are  ship  services,  services  to  crew  members, 
cargo  loading  and  unloading,  surface  transportation  (trucking),  in- 
surance and  banking,  and  port  related  government  activities. 

The  size  of  primary  impacts  is  highly  dependent  on  the  types  of 
cargo  moving  through  the  Port.  For  example,  because  more  labor  is 
required  to  handle  a  ton  of  general  non-containerized  cargo  than  a  ton 
of  bulk  cargo,  non-containerized  general  cargo  has  a  larger  economic 
impact  per  ton  than  bulk. 
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Secondary  Impacts 

There  are  two  types  of  secondary  impacts,  indirect  and  induced. 
Indirect  impacts  result  from  primary  impacts.  For  example,  increased 
cargo  flows  through  the  port  have  the  direct  effect  of  increasing 
local  activity  in  truck  operating,  servicing,  and  maintenance  firms. 
The  indirect  impact  begins  when  these  firms  purchase  more  petroleum, 
repair  parts,  paint,  etc.  Then,  in  a  further  round  of  effects,  the 
local  paint  firm,  for  example,  purchases  more  solvents  and  pigments. 
The  indirect  impact  is  the  sum  of  those  increases  in  income  and 
employment  which  accrue  to  local  firms  as  a  result  of  the  chain 
reaction  of  inter-industry  purchases. 

Induced  impacts  are  changes  in  income  and  employment  due  to 
changes  in  consumer  spending.  For  example,  longshoremen  who  earn 
additional  income  as  a  result  of  the  increased  movement  of  cargo 
will  consume  more  goods  and  services  from  a  wide  variety  of  firms. 
To  meet  this  increased  demand,  these  firms  will  increase  their  output 
by  increasing  their  expenditures  and  hiring  more  workers,  who  will 
consume  additional  goods  and  services,  and  so  on.  The  sum  of  these 
consumer-induced  increases  in  income  and  employment  is  the  induced 
impact. 

Multipliers 

Multipliers  are  used  to  estimate  the  magnitude  of  the  secondary 
impacts  on  the  local  economy.  A  multiplier  is  the  ratio  of  the  total 
impact  (primary  plus  secondary)  to  the  primary  impact.  The  size  and 
characteristics  of  the  local  or  regional  economy  determine  the  extent 
to  which  income  is  used  to  purchase  goods  and  services  produced  within 
that  economy.  Regions  with  relatively  self-sufficient  economies 
have  large  regional  multipliers  because  less  income  leaves  the  region 
to  purchase  goods.  Economics  such  as  New  England's,  which  rely  on 
other  regions  of  the  country  for  many  of  their  raw  materials  and 
manufactured  goods,  have  smaller  multipliers. 
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METHODS  AND  RESULTS 

We  used  the  following  method  to  estimate  the  income  and  employment 
impacts  of  increased  cargo  tonnage: 

1)  calculate  the  increase  in  cargo  tonnage  by  type  of 
cargo  in  1980  and  1990  using  1976  as  the  base  year. 

2)  Apply  ratios  of  the  direct  employment  and  income  per 
ton  for  each  type  of  cargo  to  obtain  estimates  of 
primary  impact. 

3)  Apply  a  regional  multiplier  to  the  primary  impact  of 
each  cargo  type  to  estimate  the  total  (primary  plus 
secondary)  impact. 

Income  Impacts 

The  increase  in  cargo  tonnage  by  1980  and  1990  is  the  difference 
between  1976  levels  and  the  1980  and  1990  "most  likely"  projections. 
The  cargo  tonnage  figures  were  disaggregated  into  two  categories, 
containerized  and  non-containerized  general  cargo.   The  cargo  tonnage 
increases  were  multiplied  by  dollar  impact  per  ton  factors  obtained 
from  other  port  studies.  The  high  and  low  factors  shown  in  table  II-l 
provide  a  range  of  primary  income  impacts. 


Employment  in  the  port  is  a  function  of  many  factors,  such  as  work 
rules,  the  level  of  technology,  and  the  capacity  constraints  of  port 
facilities.  Due  to  data  limitations,  we  have  forecasted  employment 
using  projected  cargo  tonnage  as  the  only  independent  variable. 

2 
Non-containerized  general  cargo  includes  neo  bulk  and  iron  and  steel 

scrap. 

3 
The  income  impact  per  ton  figures  used  for  the  low  impact  estimates 

were  obtained  from  a  study  of  the  port  of  Montreal  (1971)  and  the 

high  estimates  from  a  study  of  the  port  of  Baltimore  (1975).  Both 

figures  were  inflated  to  1976  dollars. 
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TABLE 

II-l 

Dollar  Impact 

Pe' 

r  Ton 

Factors  (1976  dollars) 

Type  of  Cargo 

($/short  ton) 
LOW       HIGH 

Containerized 

$19       $27 

General  Non- 
Containerized 

41        56 

Primary  impacts  were  then  multiplied  by  the  high  and  low  income 
multipliers  shown  in  table  II. 

TABLE  1 1 -2 

Employment  and  Income  Multipliers 

LOW        HIGH 
Income  1.7        2.0 

Employment  1.8        2.5 

It  is  important  to  note  the  difference  between  annual  and  cumulative 
income  impacts.  To  illustrate,  annual  income  imoact  by  1980  is  the 
difference  between  annual  income  in  1976,  the  base  year,  and  1980. 
Cumulative  impact  is  the  sum  of  the  annual  impacts  from  1976  to  1980. 
Table  I I -3  shows  the  projections  of  primary  annual  and  cumulative 
income  impacts. 


4 
The  source  of  the  low  income  and  employment  multiplier  is  the  Quincy 

Fore  River  Bridge  Study.  It  can  be  considered  low  because  the  project 
involved  a  relatively  small  region  and  large  expenditures  for  goods 
manufactured  outside  of  New  England.  The  Baltimore  port  study  pro- 
vided the  high  multipliers.  Baltimore  has  more  of  a  manufacturing- 
based  economy  than  Boston,  and  it  is  very   unlikely  that  Boston's 
secondary  impacts  could  approach  those  of  Baltimore. 
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TABLE  II -3 
Primary  Income  Impacts  in  1980  and  1990,  Cumulative  and  Annual 
(millions  of  1976  constant  dollars) 

ANNUAL 


1980 

1990 

low 

hiqh 

low 

hic^h 

Container 

3.9 

5.5 

6.0 

8.6 

Non-cont. 

8.7 

11.9 

20.5 

28.1 

Total 

12.6 

1980 

17.4 
CUMULATIVE 

26.5 

1990 

36.7 

low 

hicjh 

low 

high 

Container 

9.7 

13.9 

63.0 

89.6 

Non-cont. 

21.9 

29.9 

183.3 

250.5 

Total 

31.6 

43.8 

246.3 

340.1 

By  1980,  the  primary  impact  from  increased  general  cargo  (including 
iron  and  steel  scrap,  lumber,  and  autos)  over  1976  levels  is  estimated 
to  be  between  $12  and  $17  million  annually,  for  a  cumulative  impact  of 
between  $31  to  $44  million.  By  1990,  the  annual  primary  impact  will 
increase  to  between  $26  and  $37  million  per  year,  resulting  in  a 
cumulative  impact  of  between  $250  and  $340  million.  Please  note  that 
most  of  the  impact  is  generated  by  non-containerized  general  cargo 
(largely  iron  and  steel  scrap),  and  that  using  1976  as  the  base  year 
causes  the  cumulative  impact  projected  for  1990  (26  years  later)  to 
be  quite  large. 

The  final  calculation  is  an  estimate  of  the  total  income  impact  of 
the  projected  increase  in  cargo.  The  entire  calculation  can  be  summarized 
as  follows: 
additional  tonnage  x  primary  impact/ton  x  multiplier  =  total  impact 
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Table  1 1 -4  shows  the  total  income  impact,  both  annual  and  cumulative. 


TABLE  II- 

-4 

Total 

Income 

!  Impacts  (primary  &  ; 

secondary)  in 

1980  and  1990, 

Cumu 

lative 

and  Total  (millions 

of 

1976  constant  dol" 

lars) 

ANNUAL 

1980 

1990 

Multipliers 

•       L 

z 

2, 

0_ 

1.7 

2.0 

low 

high 

low 

high 

low 

high 

low 

high 

Container 

6.6 

9.3 

7.8 

11.0 

10.2 

14.5 

12.0 

17.1 

Non-cont. 

14.8 

20.2 

17.4 

23.8 

34.9 

47.7 

41.1 

56.1 

Total 

21.4 

29.5 

25.2 

34.8 

45.1 

62.2 

53.1 

73.2 

CUMULATIVE 

Container 

16.5 

23.6 

19.4 

27.8 

107.1 

152.3 

126.0 

179.2 

Non-cont. 

37.2 

50.8 

43.8 

59.8 

311.6 

425.8 

366.6 

501.0 

Total 

53.7 

74.4 

63.2 

87.6 

418.7 

578.1 

492.6 

680.2 

By  1980,  secondary  effects  raise  the  total  annual  impact  to  between  $21 
and  $35  million,  and  cumulative  impact  to  between  $54  and  $87  million. 
Ten  years  later,  the  total  annual  impact  will  range  from  $45  to  $73 
million,  with  a  cumulative  impact  of  between  $420  and  $680  million. 


Employment  Impacts 

The  method  of  estimating  employment  impacts  was  similar  to  that 
for  income  impacts,  except  that  limitations  in  our  data  made  it 
necessary  to  combine  containerized  and  non-containerized  general  cargo 
into  one  category.  We  used  a  ratio  of  163  employees  to  every  100,000  tons 
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of  general  cargo  to  project  the  primary  employment  impact  for  1980  and 

5 
1990.   The  employment  impact  for  1980  and  1990  is  the  number  of  jobs 

created  from  1976  to  1980  and  1990,  repectivelyo  It  is  assumed  that 
Massachusetts  will  continue  to  experience  moderate  unemployment,  ex- 
pecially  for  semi-skilled  workers,  and  that  the  majority  of  jobs  created 
in  the  port  will  be  blue-collar  and  clerical.  Therefore,  the  new  jobs 
resulting  from  port  activity  will  in  fact  be  additions  to  the  economy 
rather  than  transfers  from  other  sectors. 

If  facilities  capable  of  handling  the  projected  increases  in  gen- 
eral cargo  are  available,  approximately  700  port-related  jobs  will  be 
created  by  1980,  and  1300  by  1990.  Using  high  and  low  mulipliers  of 
2.5  and  1.8  respectively,  the  total  employment  impact  (primary  plus 
secondary)  will  be  between  1000  and  1700  jobs  in  1980  and  between 
2400  and  3300  jobs  in  1990. 


5 
A  study  of  the  Port  of  Seattle  (1974)  provided  the  basis  for  the 

employment  per  ton  ratio.  We  used  the  definition  of  direct  employ- 
ment stated  earlier  in  this  chapter  to  modify  the  employment  figures 
from  Seattle.  Of  the  ports  reviewed,  Seattle  was  the  only  one  which 
disaggregated  employment  by  cargo  type.  The  ratios  between  contain- 
erized and  non-containerized  general  cargo  in  Boston  and  Seattle 
are  not  ^ery   dissimilar  (in  1974),  although  they  can  be  expected  to 
change  over  time. 
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CHAPTER  III 

FINANCIAL  STUDY 

INTRODUCTION 

A  major  consideration  in  planning  for  the  Port  of  Boston's  future 
is  the  financing  of  port  development,  maintenance,  and  operations.  In 
this  chapter  of  our  study  we  review  two  areas  of  port  finance:  1) 
government  funds  and  technical  assistance  currently  available  to  ports, 
and  2)  the  financial  arrangements  other  United  States  ports  have  with 
their  state  and  local  governments.  Information  on  government  assistance 
was  gleaned  from  a  survey  of  government  publications  and  from  interviews 
with  government  officials.  Information  on  port-government  finance  was 
developed  from  a  survey  we  conducted  of  eight  U.S.  ports.  Before 
discussing  our  findings,  we  will  briefly  describe  current  Massport 
finances. 

Current  passport  Finances 

Massport  is  a  financially  independent  public  authority.  It  does 
not  receive  government  tax  monies,  nor  can  it  pledge  the  state's  or 
city's  credit.  Funds  for  port  development  come  from  the  sale  of  revenue 
bonds,  and  income  for  operations  is  generated  by  tolls  on  the  Tobin 
Memorial  Bridge,  rental  and  user  fees,  concessions  at  Logan  Airport, 
and  interest  from  investments.  Massport  has  no  shareholders  or  equity- 
holders. 

In  the  past,  Massport  has  been  a  profitable  venture,  and  the 
Authority  has  had  little  trouble  floating  new  bond  issues.  However, 
port  bond  issues  are  facing  increasing  competition  in  the  bond  market, 
as  a  growing  number  of  governmental  organizations  are  issuing  bonds  to 
finance  new  projects  (Casey,  1974).  Since  Massport  is  dependent  on 
private  investment  for  future  growth,  it  is  essential  that  it  remain 
on  a  firm  financial  basis  and  maintain  its  present  position  in  the 
bond  market. 

Moreover,  while  Massport  facilities  are  collectively  self-sustain- 
ing, individually  they  are  not.  Logan  Airport  and  the  Tobin  Memorial 
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Bridge  continue  to  generate  surpluses,  but  the  port  has  operated  at  a 
deficit  for  the  past  six  years.  In  1975,  maritime  operations,  including 
maintenance  and  debt  service,  generated  a  loss  of  $1.7  million  (Massport, 
A  Study  Guide  to  Massport  Financials). 

The  port  of  Boston  is  not  unique  in  its  financial  difficulties. 
Throughout  the  United  States,  seaport  operations  generate  minimal  profits, 
In  a  survey  of  31  ports  conducted  in  1971,  the  American  Association  of 
Port  Authorities  found  that  the  average  port  realized  a  net  return  on 
its  investment,  before  debt  service,  of  only  four  percent.  This  rate 
was  reduced  to  one  percent  after  satisfying  debt  obligations.  These 
averages  mask  regional  differences  among  ports;  the  study  found  that 
ports  in  the  southern  states  showed  returns  of  less  than  two  percent 
after  debt  service,  whereas  those  in  the  northern  states  were  operating 
at  deficits  of  up  to  two  percent  (U.  S.  Department  of  Commerce,  1974). 

FEDERAL  AID  TO  PORTS 

In  an  effort  to  find  means  for  reducing  the  burden  to  Massport 
caused  by  port  deficits,  we  conducted  an  investigation  of  government 
assistance  currently  available  to  ports.  We  found  that  neither  the 
Commonwealth  of  Massachusetts  nor  the  City  of  Boston  has  the  fiscal 
capacity  to  provide  any  funds  to  the  port  of  Boston  in  the  foreseeable 
future.  While  some  federal  support  was  found  to  be  available,  it  is 
very  limited. 

Port  Financing  Policy 

In  the  past,  the  Port  of  Boston,  like  other  ports  in  the  United 
States,  has  chosen  to  function  through  local  support  and  control.  The 
federal  role  in  the  development  and  operation  of  United  States  port 
facilities  has  generally  been  limited  to  the  provision  of  waterways 
and  navigational  aids,  and  to  regulation  of  the  environment,  public 
health  and  safety,  cargo  and  port  security,  and  tariffs. 

Port  resistance  to  federal  aid  has  been  motivated  by  the  fear  that 
federal  aid  would  be  accompanied  by  federal  interference  and  control  of 
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port  planning  and  functions,  and  would  destroy  the  competitive  structure 

of  the  port  industry.  This  fear  is  not  merely  speculative.  There  is 

evidence  that  federal  interest  in  participating  in  port  planning  and 

development  is  growing,  in  accordance  with  the  belief  that  selective 

port  development  according  to  a  national  plan  is  more  in  the  country's 

interest  than  the  present  uncoordinated  structure  of  the  port  industry 

(Tobin,  1974).  This  viewpoint  was  expressed  by  former  Secretary  of 

Transportation  William  T.  Coleman,  Jr.,  in  the  following  statement: 

Recent  technical  developments  in  ocean  shipping  have  had 
a  major,  if  not  revolutionary,  impact  on  the  industry  and 
will  affect  its  economy  and  organization  in  profound  ways. 
Foremost  of  these  has  been  the  growth  of  unitized  cargo 
systems... It  appears  most  unlikely  that  all  U.  S.  ports 
now  preparing  for  container  services  will  prove  economic- 
ally viable.  On  the  contrary,  it  is  more  probable  that  the 
economies  of  scale  permitted  by  the  new  technology  can  be 
realized  only  by  concentrating  container  terminals  at  fewer 
locations.  We  must  develop  policies  which  will  permit 
these  choices  to  be  made  in  the  national  interest.  A 
second  major  innovation  has  been  the  supertanker. . .New 
deepwater  off-loading  facilities. . .will  be  required.  Such 
facilities,  exposed  to  the  open  sea,  present  a  variety  of 
structural  and  operational  challenges  and  will  require 
stringent  standards  and  regulation  if  the  ocean  and  coastal 
environment  is  to  be  preserved. , .The  above  developments 
may  require  a  more  active  Federal  role  in  port  development 
planning... Despite  efforts  by  a  number  of  governments  to 
find  a  better  substitute,  the  market  mechanism  still  appears 
to  be  the  best  device  for  resource  allocation.  However, 
achieving  workable  competition  in  international  transpor- 
tation will  require  a  tremendous  effort  in  modifying  the 
present  environment  (U.  S.  Department  of  Transportation, 
1975). 

In  spite  of  its  apprehensions,  in  the  early  1970's  the  port  industry 
took  some  important  steps  towards  obtaining  federal  aid.  At  the  Annual 
Convention  of  the  American  Association  of  Port  Authorities  (AAPA)  in 
1972,  port  representatives  voted  to  rescind  the  Association's  long- 
standing resolution  opposing  federal  subsidies.  However,  the  Associa- 
tion passed  another  resolution  which  reaffirmed  its  opposition  to 
federal  control  (Tobin,  1974).  In  1973,  the  AAPA  encouraged  federal 
aid  through  two  resolutions.  One  urged  federal  funding  assistance  for 
socially  desirable,  non-revenue-producing  endeavors  mandated  by  the 
federal  governrnent  (e.g.,  pollution  control  devices).  The  other 
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requested  federal  financial  assistance  for  modernization  and  expansion 
of  port  facilities,  and  urged  a  study  to  determine  suitable  sources  and 
equitable  distribution  of  federal  assistance.  These  two  resolutions 
were  reaffirmed  at  the  AAPA's  1974  meeting  (National  Academy  of  Science, 
1976). 

Recently,  port  representatives  in  the  AAPA  who  are  opposed  to 
federal  aid  have  asserted  themselves  more  strongly  than  those  favoring 
it.  Therefore  the  AAPA  has  reverted  back  to  its  earlier  opposition 
to  federal  subsidies.  In  1975  the  Association  dropped  both  the  resolu- 
tions calling  for  a  study  of  the  need  for  federal  aid  and  the  resolution 
requesting  federal  funds  for  port  capital  improvement  projects.  Its 
request  for  federal  aid  was  limited  to  funds  for  federally  mandated 
projects.  This  position  was  reaffirmed  in  1976  (Schultz,  1977). 

Ports  are  not  against  aid,  but  do  oppose  intervention.  According 
to  a  study  conducted  by  the  United  States  Department  of  Commerce's 
Maritime  Administration  in  1974,  there  are  several  basic  criteria  govern- 
ing the  manner  in  which  ports  would  consider  financial  aid  from  the 
federal  government: 

1.  Local  participation  and  decision  (with  due  regard  for  the 
national  interest); 

2.  Assistance  available  without  discrimination  or  disruption 
of  competitive  relationships  between  ports; 

3.  Incentive  funding  to  encourage  financial  involvement  by 
beneficiaries; 

4.  Development  grants  separate  from  research  and  development 
efforts  serving  the  purpose  of  the  Departments  of  Commerce, 
Transportation,  Defense,  Treasury,  Labor,  et.  al . 

Sources  of  Federal  Aid  to  Ports 

The  one  existing  federal  program  for  providing  funds  to  commercial 
port  and  marine  terminal  facilities  meets  the  above  criteria.  This  is 
the  Economic  Development  Administration's  (EDA)  program  for  public  works 
and  development  facilities.  The  objective  of  the  EDA  program  is  to 
create  employment  opportunities  in  areas  with  high  rates  of  unemployment 
and  low  family  income  by  developing  or  expanding  facilities  and  resources, 
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The  EDA  program  includes  the  following  types  of  assistance: 

1.  Direct  grants  up  to  50  percent  of  total  project  cost; 

2.  Combined  direct  and  supplementary  grants  up  to  80  percent 
of  total  project  cost; 

3.  Loans  up  to  100  percent  of  costs  for  public  works  and 
development  facilities,  and  loans  up  to  65  percent  of 
costs  for  industrial  and  commercial  expansion; 

4.  Guarantees  of  up  to  90  percent  of  working  capital  loans; 

5.  Loans  and  grants  to  redevelopment  areas  and  centers  in 
multi -county  development  districts; 

6.  Technical  and  planning  assistance  to  multi-state  regional 
planning  commissions; 

7.  Technical  assistance  and  research. 

Many  U.  S.  ports,  including  some  that  have  opposed  federal  aid  in 
the  past,  have  expressed  an  interest  in  obtaining  EDA  funds  because  they 
are  the  only  direct  access  ports  have  to  federal  funds  (if  the  ports 
are  in  designated  economic  distress  areas)  and  because  the  EDA  funds 
are  not  seen  as  a  threat  to  competition  among  U.  S.  ports  (Ler,  1976). 
The  value  of  port  and  port-related  projects  funded  by  the  EDA  has 
exceeded  $100  million  since  1965  (U.  S.  Department  of  Commerce,  1974). 

Massport  has  never  applied  for  EDA  support.  It  is  difficult  to 
predict  the  likelihood  of  acceptance  of  future  funding  applications. 
Two  ports  similar  to  Boston,  however,  have  been  granted  funds.  An  appli- 
cation from  the  Port  of  Philadelphia  has  recently  been  approved,  and  the 
Port  of  Oakland  has  already  built  a  container  facility  with  EDA  funds. 

It  appears  that  no  other  major  source  of  federal  monies  will  be 
available  to  U.  S.  ports  in  the  foreseeable  future,  because  of  port 
reluctance  to  accept  conditions  tied  to  these  funds.  This  dilemma  is 
exemplified  in  recent  congressional  attempts  to  provide  port  funding. 
Five  identical  bills  were  introduced  in  the  U.  S.  House  of  Representa- 
tives in  the  94th  Congress.  H.R.  4964  was  the  most  recent  (see  Appendix 
C).  This  bill  would  have  provided  grants  of  federal  money  for  costs 
incurred  in  meeting  federal  requirements  relating  to  environmental 
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protection,  public  health  and  safety,  and  port  and  cargo  security. 
Hearings  were  held  on  June  30,  1976,  and  the  proposal  was  dropped 
because  of  a  lack  of  port  industry  consensus  supporting  the  bill. 
The  ports  opposed  the  bill  because  of  a  second  provision  it  contained, 
calling  for: 

a  comprehensive  study  to  determine  the  immediate  and 
long-range  requirements  of  public  ports  in  the  U.  S., 
for  expansion  and  modernization  in  order  to  meet  adequately 
the  economic  and  defense  needs  of  the  United  States,  and  to 
meet  such  standards  as  may  be  imposed  by  law  for  purposes 
of  environmental  protection  and  port  safety  and  security. 
Such  study  shall  also  include  a  comprehensive  evaluation 
and  analysis  of  the  amount  and  kinds  of  funding  which  public 
ports  have  available  to  them  for  purposes  of  implementing 
current  and  projected  expansion,  modernization  and  other 
improvements. 

In  addition  to  the  EDA  capital  investment  grants,  a  limited  number 
of  other  federal  agencies  offer  potential  financial  and  technical  assis- 
tance. Rather  than  being  directed  primarily  to  port  financial  aid,  these 
programs  are  keyed  toward  other  purposes,  such  as  channel  improvements 
and  maintenance,  navigational  aids,  cargo  security,  and  merchant  marine 
promotion.  Still,  such  programs  benefit  total  port  finances  by  releasing 
for  other  uses  port  funds  that  would  have  been  used  for  the  above  purposes, 
A  summary  of  each  of  these  programs  as  described  in  the  1976  Catalog  of 

Federal  Domestic  Assistance  follows: 

* 
11.501   Development  and  Promotion  of  Ports  and  Intermodal  Transportation 


Federal  Agency: 

Maritime  Administration,  Department  of  Commerce 

Objectives: 

To  promote  and  plan  for  the  development  and  utilization  of  ports 
and  port  facilities,  and  intermodal  transportation;  to  provide 
technical  advice  to  government  agencies,  private  industry,  and 
state  and  municipal  governments;  and  to  plan  for  the  utilization 
and  control  of  ports  and  port  facilities  under  national  mobiliza- 
tion conditions. 
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Types  of  Assistance: 


Advisory  services  and  counseling;  dissemination  of  technical 
information 

Uses  and  Use  Restrictions: 

Federal  personnel  are  used  to  advise  and  consult  with  port 
authorities. 

12.109  Snagging  and  Clearing  for  Navigation 

Federal  Agency: 

Office  of  the  Chief  of  Engineers,  Department  of  Army,  Department 
of  Defense. 

Objectives: 

To  improve  channels  for  purposes  of  navigation. 
Types  of  Assistance: 

Provision  of  specialized  services. 

Uses  and  Use  Restrictions: 

Each  project  selected  must  be  engineeringly  feasible,  complete 
within  itself,  and  economically  justified.  The  non-federal  interest 
involved  must  provide  all  land,  easements,  and  rights-of-way  for 
construction  of  the  project,  and  bear  the  costs  of  necessary  annual 
maintenance  until  such  time  as  the  location  may  become  a  part  of  a 
specifically  authorized  project. 

17.100  Labor-Management  Relations  Services 

Federal  Agency: 

Labor  -  Management  Services  Administration,  Department  of  Labor. 

Objectives: 

To  provide  assistance  in  developing  sound  labor-management  relations; 
resolving  labor-management  problems. 
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Types  of  Assistance: 

Advisory  services  and  counseling. 

Uses  and  Use  Restrictions: 

Providing  consultation  service;  aiding  parties  to  resolve  problems 
which  will  improve  labor-management  relations;  conducting  studies 
and  analysis  of  specific  labor-management  problems;  issuing  guide- 
line materials. 


•k 

The  numbers  in  each  heading  correspond  to  the  program  number  in  the 
1976  Catalog  of  Federal  Domestic  Assistance. 
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ALTERNATIVE  PORT  RELATIONSHIPS  WITH  STATE  AND  LOCAL  GOVERNMENTS 

Increasing  demands  on  Massport's  financial  resources  raise  the 
question  not  only  of  sources  of  public  funds,  but  of  a  reassessment  of 
Massport's  financial  reTa^t  ions  hips  with  the  State  of  Massachusetts  and 
the  City  of  Boston.  This  issue  includes  ways  in  which  these  govern- 
ments directly  or  indirectly  subsidize  port  facilities,  and  payments 
which  the  port  makes  to  Boston.  The  need  for  such  a  reassessment  is 
underlined  by  a  proposal  now  before  the  Massachusetts  Senate  to  tax  all 
of  Massport's  commercial  properties.  At  present,  commercial  properties 
on  original  Massport  land  are  tax-exempt.  If  this  proposal  is  enacted, 
Massport  itself  will  have  to  pay  about  $2.5  million  under  50  percent 
valuation  and  $5  million  under  100  percent  valuation  (Massport,  A  Study 
Guide  to  Massport  Financials). 

As  an  initial  step  in  the  reassessment  process,  we  contacted  eight 
port  agencies  in  different  parts  of  the  United  States  to  investigate 
their  financial  relationships  with  local  government.  The  ports  surveyed 
were  Baltimore,  Houston,  Long  Beach,  Milwaukee,  New  York/New  Jersey,  New 
Orleans,  Oakland  and  Seattle.  The  purpose  of  the  survey  was  to  determine  the 
nature  of  the  services  different  ports  receive  from  their  state  and 
city  governments  and  the  payments  they  render  to  government.  Table  III-l 
summarizes  the  results  of  our  survey.  A  detailed  description  of  our 
findings  follows. 

Local  Taxes  on  Port  Properties 

Many  ports  are  operated  by  special -purpose  authorities  which  enjoy 
tax-exempt  status  as  a  provision  of  their  enabling  legislation.  However, 
for  the  most  part,  port  property  leased  to  private  industry  does  not 
enjoy  this  benefit.  Our  survey  revealed  that  with  the  exception  of  two 
ports,  Houston  and  New  Orleans,  leased  port  property  is  taxed. 

The  taxing  schemes  in  practice  cover  a  wide  range  of  policies. 
Some  cities  require  payments  in-lieu-of -taxes.  Only  the  Port  Authority 
of  New  York  and  New  Jersey  makes  a  payment  in-lieu-of-taxes  to  the  City 
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of  New  York  on  all  properties  it  owns.  The  payment  on  each  piece  of 
land  is  equivalent  to  the  taxes  which  were  in  effect  at  the  time  the 
property  was  acquired.  In  addition,  the  Port  Authority  makes  payments 
to  the  City  of  New  York  and  the  State  of  New  Jersey  for  land  it  leases. 
This  includes  all  airport  land  in  New  York  and  some  marine  properties 
in  New  Jersey.  The  amount  paid  for  the  airport  property  is  partially 
a  function  of  revenues  from  operations. 

The  ports  of  Long  Beach  and  Oakland  are  operated  by  city  agencies. 
Since  property  taxes  are  normally  not  collected  on  public  property,  a 
special  tax  known  as  a  "possessary  interest  tax"  is  levied  on  lessees. 
The  term  is  derived  from  the  notion  that  long-term  tenants  have  a 
"possessary  interest"  in  the  property.  The  rate  of  this  tax  varies 
with  the  length  of  the  term  of  the  lease  and  is  higher  for  longer 
leases.  In  Oakland,  this  tax  is  slightly  less  than  the  city  property 
tax.  It  is  collected  by  the  county,  but  some  of  these  monies  are 
returned  to  the  City  of  Oakland. 

In  three  of  the  areas  surveyed,  the  issue  of  taxation  of  previously 
exempt  land  was  raised  last  year  by  local  legislative  bodies.  In  both 
Milwaukee  and  Oakland  the  proposals  were  defeated.  However,  in  March, 
1976,  the  state  of  Washington  enacted  a  tax  on  all  public  property 
leased  to  private  concerns.  Of  the  monies  collected,  fifty  percent 
is  allocated  back  to  the  cities  where  the  property  is  located. 

Municipal  Services 

Coupled  with  the  issue  of  payments  to  the  city  is  the  question  of 
the  form  and  amount  of  municipal  services  received  by  the  ports.  All 
of  the  ports  contacted  pay  for  the  public  utility  costs  of  water  and 
sewerage,  either  on  a  per  unit  basis  or  as  a  flat  rate.  Some,  in 
addition,  pay  for  legal,  accounting,  computer,  and  administrative 
assistance,  while  others  use  only  in-house  services.  Most  own  one  or 
more  fire  boats  to  protect  vessels  and  dockside  facilities.  In  the 
event  of  shore  emergencies  which  require  conventional  fire-fighting 
equipment,  a  city  fire  departments  generally  provide  supplementary 
service.  In  no  instance  was  a  prearranged  formal  contract  found  to 
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cover  payment  for  this  service;  services  were  provided  without  charge. 
Most  ports  either  employ  guards  or  have  their  own  police  force.  City 
police  departments  supplement  port  security  without  charge  in  some 
cities,  and  in  others  at  cost. 

Massport's  arrangement  with  the  City  of  Boston  for  provision  of 
municipal  services  is  similar  to  that  at  other  ports  contacted  in  the 
survey.  It  has  a  fireboat,  which  is  supplemented  by  the  city's  fire 
department  without  charge,  when  necessary.  Massport  also  employs  its 
own  guards.  When  city  police  are  used,  Massport  pays  for  them. 

Port  Development  Financing  Methods 


Ports  vary  widely  in  their  methods  of  financing  development. 
Table  I I 1-2  displays  representative  sources  of  development  funds  for 
a  sampling  of  ports.  For  most  ports,  bond  issues  are  the  major  source 
of  development  funds.  Ports  may  issue  general  obligation  bonds,  revenue 
bonds,  or  both.  Those  ports  that  can  issue  both  usually  issue  revenue 
bonds.  When  they  issue  general  obligation  bonds,  it  is  generally  for 
non-revenue-producing  ventures. 

The  Port  of  Mew  Orleans  utilizes  a  unique  form  of  development 
subsidy.  The  Louisiana  Constitution  provides  that  a  portion  of  state 
gasoline  tax  revenues  be  used  to  finance  debt  service  on  port  development 
bonds  issued  by  the  State.  The  port  agency  no  longer  has  the  power  to 
float  its  own  bonds.  Within  a  few  years  the  bonds,  issued  in  the  1920 's 
and  '30s,  for  which  the  gasoline  tax  was  originally  intended  to  pay 
will  be  retired.  When  this  occurs,  the  tax  commitment  will  be  reduced 
to  about  $500,000  annually  and  assigned  to  more  recent  bond  issues. 

When  comparing  port  authorities'  financial  arrangements  and  their 
methods  of  financing  development,  it  is  important  to  distinguish  between 
those  agencies  whose  jurisdiction  is  limited  to  a  port  and  those  whose 
control  extends  to  other  operations  such  as  airports,  bridges,  and  tunnels. 
The  latter  operations,  being  more  profitable  than  port  operations,  contribute 
to  the  ability  of  multi-functional  authorities  to  cover  deficits  produced 
by  port  operations. 
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CHAPTER  IV 
ENVIRONMENTAL  ANALYSIS 


INTRODUCTION 

Prior  to  1970,  it  was  possible  for  most  types  of  development  projects, 
particularly  those  done  by  public  agencies,  to  proceed  without  careful 
consideration  of  possible  environmental  damage.  The  National  Environ- 
mental Policy   Act  of  1969,  the  Clean  Air  Act  of  1970,  and  the 
Federal  Water  Pollution  Control  Act  of  1972  have  radically  altered  that 
state  of  affairs.  Consideration  of  a  project's  impacts  on  air  and  water 
quality  are  now  a  necessary  part  of  the  development  process. 

This  chapter  discusses  the  following: 

1.  The  environmental  baseline--that  is,  the  present  levels 
of  air  and  water  contamination — in  the  vicinity  of 
Boston  Harbor; 

2.  The  likely  impacts  of  further  port  development  on  air 
and  water  quality,  and,  given  these  impacts; 

3.  The  federal  and  state  environmental  regulations  which  will 
govern  certain  of  the  development's  aspects. 

The  first  two  sections  provide  a  generalized  environmental  assessment 
of  further  port  development  as  well  as  the  information  necessary  to  do 
a  more  thorough  environmental  impact  review  when  a  site  is  chosen  and 
preliminary  design  specifications  prepared.  The  environmental  baseline 
represents  the  starting  point  for  an  incremental  analysis  of  environ- 
mental effects  (i.e.,  the  level  to  which  any  new  development  adds), 
and  highlights  problem  areas  and  pollutants.  The  impacts  section 
identifies  activities  likely  to  occur  given  construction  and  operation 
of  a  new  terminal,  and  the  effects  these  activities  will  have  on  air 
and  water  quality.  The  legislative  and  regulatory  review  identifies 
federal  and  state  environmental  permit/approval  procedures  which  will 
be  required,  given  certain  assumptions  about  site  and  facility  character- 
istics. The  objective  of  this  last  section  is  to  facilitate  Massport's 
compliance  with  environmental  regulations. 
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BASELINE  DESCRIPTION 

Introduction 

A  baseline  environmental  quality  description  of  Boston  Harbor  and 
its  environs  is  necessary  to  evaluate  the  incremental  environmental 
effects  expected  to  result  from  possible  Inner  Harbor  development.  Our 
discussion  of  baseline  environmental  quality  in  the  Harbor  region  provides: 

1)  descriptors  of  present  water  quality  (including  pH  level, 
turbidity,  biochemical  oxygen  demand  (BOD)  and  coliform 
bacteria  counts)  and 

2)  measures  of  pollutants  affecting  air  quality,  including 
carbon  monoxide  (CO),  hydrocarbons  (HC),  total  suspended 
particulates  (TSP),  sulfur  dioxide  (SO2)  and  nitrogen 
oxides  (NOj^). 

The  description  also  includes  the  State  standards  for  regulation  as  well 
as  water  and  air  quality  conditions  presently  observed  in  the  region 
relative  to  these  standards.  The  objective  of  this  portion  of  the  environ- 
mental chapter  is  to  pinpoint  trouble  spots  where  standards  are  in  danger 
of  being  exceeded  by  additional  development  or  expanded  use  of  present 
facilities. 

Present  Water  Quality 

Boston  Harbor  consists  of  the  small  Inner  Harbor  which  receives 
flows  from  the  Charles  and  Mystic  Rivers,  and  the  large  Outer  Harbor 
including  Dorchester  Bay  which  receives  flows  from  the  Neponset  River. 
The  most  significant  waste  inputs  contributing  toward  the  degradation 
of  water  quality  in  the  Harbor  are  sewage  outfalls  and  urban  runoff. 
Although  there  is  strong  tidal  interaction  between  the  Harbor  and  Massa- 
chusetts Bay  which  insures  quick  transport  and  mixing  of  locally  generated 
wastes  with  the  larger  water  mass  of  the  Bay  (Resource  Analysis,  1973), 
water  quality,  noticeably  improved  since  the  sixties,  is  still  yery   poor 
and  below  its  standard  of  classification  in  many  sections. 
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Water  Quality  Standards  and  Violations 

The  water  quality  standards  adopted  for  the  Inner  and  Outer  Harbors 
are  shown  in  Figure  IV-1.  The  Inner  Harbor's  Salt  Water-C  (SC)  classifi- 
cation, the  lowest  possible,  represents  its  deteriorated  condition  and 
the  difficulty  of  controlling  all  of  the  factors  contributing  to  the  de- 
gradation of  this  small  body  of  water.  The  SC  classification  denotes 
waters  suitable  only  for: 

1)  aesthetic  enjoyments, 

2)  recreational  boating, 

3)  a  habitat  for  wildlife  and  common  food  and  game  fishes  indigenous 
to  the  region,  and 

4)  for  certain  industrial  uses,  (see  Division  of  Water  Pollution 
Control  Rules) 

Under  the  strain  of  intense  urbanization,  various  sections  of  the 
Inner  and  Outer  Harbors  have  overcome  even  the  fortuitous  conditions  of 
strong  tidal  interaction  between  the  Harbor  and  the  Bay  and  have  failed 
to  maintain  a  condition  which  meets  the  standards  of  their  designated 
classification  (see  Table  IV-1).  Neither  are  these  sections  expected  to 
correct  their  sub-standard  condition  under  anticipated  future  use. 

The  major  water  quality  problem  in  the  Harbor  is  bacterial  contamina- 
tion. Col i form  bacteria  counts  are  particularly  high  in  the  vicinity 
of  combined  sewer  outfalls,  especially  along  the  Dorchester  Bay  beaches 
and  in  the  Inner  Harbor.  Coliform  concentrations  at  the  beaches  exceed 
state  swimming  standards  during  all  wet  weather  events  and  usually  for 
several  tidal  cycles  thereafter.  High  coliform  concentrations  have  closed 
all  areas  of  the  Harbor  completely  even  to  commercial  shell  fishermen 
who  have  access  to  depuration  plants.  Other  water  quality  problems  in 
the  Harbor  include  moderate  dissolved  oxygen  problems  in  the  Inner  Harbor 
during  summer  months,  suspended  metals  in  some  locations  and  volatile 
solids,  metals  and  nutrients  in  high  concentrations  in  all  Harbor  sediments 
(Resource  Analysis,  1973). 
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SA-V/ATER  CLASSIFICATION    w^y'^">  ^orc  Rivtr 


Source:   Resource  Analysis,  Inc. 
1976 


Figure  IV-1 
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Present  Air  Quality 

Ambient  air  quality  in  Boston  has  been  monitored  since  the  mid-sixties. 
The  pollutants  of  interest  in  this  study,  given  expected  activities  aris- 
ing from  development,  are  carbon  monoxide  (CO),  hydrocarbons  (HC),  total 
suspended  particulates  (TSP),  sulfur  dioxide  (SO^).  and  nitrogen  oxides 
(NO  ).  Observed  ambient  air  quality  levels  for  each  of  these  pollutants 

A 

in  Boston  for  the  most  recently  completed  observation  period  are  given 
in  Table  IV-2. 

Air  Quality  Standards  and  Violations 

In  the  Boston  Air  Quality  Control  Region,  federal  and  state  ambient 
air  quality  standards  (see  Table  IV-3)  are  presently  exceeded  for  CO  and 
oxidants.  The  measurements  of  ozone  levels  (ozone  being  the  principal 
component  of  oxidant)  are  made  during  sunrner  months,  the  only  time  when 
oxidant  levels  are  significantly  high.  High  oxidant  levels  indicate 
excess  hydrocarbon  emissions,  HC  being  a  principal  oxidant  precursor  and 
the  focus  for  oxidant  control  strategies.  Levels  of  TSP  and  S0„  are 
presently  below  their  stipulated  standards.  NO  levels  during  1975  re- 
mained close  to  standard  levels,  with  the  standards  exceeded  at  only  one 
monitoring  site,  Kenmore  Square. 

ENVIRONMENTAL  IMPACTS  OF  PORT  DEVELOPMENT 

Introduction 

Our  research  and  available  environmental  quality  data  enable  us  to 
review  expected  water  and  air  quality  changes.  First,  we  analyze  the 
effects  on  v/ater  quality  of  three  activities  associated  with  further  port 
development--filling  and  construction,  disposal  of  ships'  spoils,  and 
dredging.  We  anticipate  that  dredging  will  have  the  most  significant 
water  quality  impacts  and,  consequently,  we  review  its  effects  in  most 
detail.  Next,  we  analyze  the  air  quality  impact  of  several  activities 
occuring  with  construction  and  operation  of  a  new  port  facility--on-land 
dredge  disposal,  increased  ship  traffic,  and  increased  land  vehicle  traffic. 
We  anticipate  that  increases  in  truck  traffic,  resulting  in  higher  levels 
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TALLH   IV-2 

Observed  /V.h'icnt  Air  Oiinlrtv  levels 

fiosscichi!r,(.'tts  Exocutive  Office  of  Enviroiihiontal   Affairs,  Division 
of  Air  (Uid  tiazardous  Materials 

Air  Qu:.iitv  fnr:i  Jr.nii.-'rv  1975  through  LHccnibor  1075 


SULfUR  DIOXIDE  (S^,,)   by  l.'est-Gacke  l!iibbiGr   (ppM) 


Lcc."'.i;io:i  Site 

.I.F.l;. 

Ken;;:orc  Square 
Soutli  l.'ay 


Aiini.'ul 
Aritlir/'lic 
|]£^j2 

.011 
.013 
.007 


Maximum 
24  Hour 

.044 
.059 
.034 


No.  Times  Mass  & 
Tederal  ?4  Hour 
Primary  Standard  Was 
Exceeded  (0.14  ppr,;) 

0 
0 
0 


TOTAL  SUSPENDED  PARTICULATRS  (TSP)  by  HIVOL  (i.k.t.V:1) 


i;c.  Tii.K'S  f:?sK  & 

No.  Times  Mass.  & 

Annual 

Fedora 'i   Primary 

Federal   Secondary 

6eor;-tiric 

licxirium 

Stdra'o-rcl  Was   L;.-^ 

SlrtKlard  Uos 

L.c-:ation_S;iJ.o 

':]r'    111 

?J\  i!oiir 

cocdi:d  2G0  uq';:/''i" 

Exccorljd  150  ucm/ir 

■M-.K. 

61 

145 

0 

0 

Kcnr:or';  '.iQUvic. 

99 

206 

~ 

. 

Soutii  Hay 

63 

150 

0 

0 

Annual 
Av?roqG 


NITROEE-J  DIOXIDES  (u'cj/M^) 

LD-'^ii  E°;  LJiiiil  . 

J.r.K.  6G 

K.or-riore  S(;aare*  102 

South  Bay 

■■'■Aiinual   pri!!iary  staiidard  cxcfjoojtl 


Annual  Arith- 
p^otit;  liean 


35 
53 


CARSC-;  XO'iOXIOt    (i.Kj/i;'') 


j.m;. 

Ton:..  .:■■■  S-;'i,  re 
Vi:  <•:;',■! 


1   I. .-11 


2E.1 
25.1 


l!ic;h 

1  n  .  1 
15. a 


No.   Tiifn'-r,  Ma':,^  S 
fed.   ci  lii^ur  ■"  ■.'■]. 
Pri; -^ry  5  i..r'!  r  j  V.  .s 
l.;<C";Jo(J_jJrJ  :'jjj'..j.  _ 

59 
20 
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OZONE   (uc!/M") 


TABLE  IV-2 
'(continued) 


No.  Times  Mass  & 
Fed.   1   [lour  Avg. 
High  Primary  Standard  Was 

Lor.rition  Site  1   Hour  Exceeded   (160  vm/1'.^) 

J.F.K. 

Kenrnorc  Square    '  j;i4  8 

Source:  Surveillance  and  Analysis  Division,  EPA  Region  I,  1975  Annual  Report  on 
Air  Quality 
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of  hydrocarbon  and  carbon  monoxide  emissions,  constitute  the  most  important 
air  quality  impact. 

Water  Quality  Impacts 

The  adverse  effects  on  present  water  quality  expected  to  result  from 
possible  harbor  development  will  result  from  construction  and  maintenance 
activities  associated  with  new  facilities.  Long-term  effects  of  mainten- 
ance activities  are  likely  to  be  the  most  significant  impacts.  These 
activities  include: 

1)  physical  alteration  of  the  shoreline  due  to  filling  and  pier 
and  bulkhead  construction, 

2)  disposal  of  ships'  spoils, 

3)  harbor  dredging  and  dredge  disposal  required  by  new  construction 
and  channel  maintenance. 

These  activities  are  all  currently  undertaken  in  the  harbor  to  a 
certain  degree.  Dredging  in  particular  is  regularly  performed  as  a 
channel  maintenance  activity.  It  is  needed  to  clear  channels  of  natural 
sedimentation  in  harbors  and  bays  and  to  enlarge  harbor  channels  for 
vessels  of  deeper  drafts. 

Physical  Alteration  of  the  Shoreline 

Shoreline  intertidal  and  adjacent  subtidal  areas  are  usually  areas 
of  high-standing  crops  of  organisms  which  provide  the  initial  habitat 
for  most  post-larval  and  juvenile  fish  and  crustaceans.  These  shallow 
intertidal  and  subtidal  fringe  areas  can  be  completely  destroyed  by 
bulkhead  construction  since  the  purpose  of  such  construction  is  generally 
to  provide  deep  water  for  boat  access.  Eliminating  shallow  water  areas 
reduces  the  production  of  plankton,  and  since  sunlight  is  no  longer  able 
to  reach  the  Harbor  bottom,  the  number  of  benthic  (bottom-dwelling) 
organisms  inhabiting  the  area  decreases.  Construction  of  bulkheads  may 
also  adversely  alter  natural  circulation  and  create  stagnant  areas  which 
can  develop  into  sinks  for  pollutants.  Over  time,  adjacent  productive 
areas  could  be  seriously  affected.  In  addition,  any  type  of  marine 
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construction  which  may  restrict  or  prohibit  the  tidal  flushing  of  a 
salt  marsh  will  cause  slow  death  to  the  marsh  and  a  drastic  reduction 
in  species  diversity  and  communities  in  surrounding  waters. 

Ships'  Spoils  Disposal 

The  Maritime  Administration  of  the  Department  of  Commerce  is  cur- 
rently undertaking  a  pollution  abatement  program  whose  goal  is  to  assist 
in  the  development  of  a  pollution-free  shipping  industry.  A  significant 
proportion  of  the  program's  resources  has  been  devoted  to  investigating 
the  pollution  effects  of  ship  sewage  wastes  discharged  and  to  evaluate 
alternative  technologies  available  for  handling  the  waste.   Program 
results  have  thus  far  indicated  the  harmful  effects  of  ship  sewage  dis- 
charge to  be: 

1)  bacterial  pollution  that  can  infect  humans  with  typhoid, 
dysentery,  cholera  and  other  v/aterborne  diseases. 

2)  excessive  oxygen  demands  which  deplete  the  quantity  of 
free  oxygen  in  water. 

3)  blockage  of  sunlight  which  upsets  aquatic  environments. 

4)  floating  sewage  which  causes  scum  and  foam  to  develop  on  the 
water's  surface.  (Chance,  1974) 

The  severity  of  these  effects  depends  in  part  upon  the  rate  at  which 
sewage  discharged  from  ships  in  the  harbor  is  dispersed.  Although  little 
is  known  about  dispersion  effects  of  sewage  in  small  bodies  of  water, 
one  study  recently  completed  by  the  Naval  Undersea  Center  in  San  Diego 
concluded  that  ships  can  stay  in  a  small  harbor  longer  than  originally 
anticipated  without  danger  of  sewage  contamination  of  the  shoreline. 
A  number  of  releases  of  dyed  sewage  were  made  at  several  different 
discharge  rates.  Movement  of  the  sewage  was  traced  by  photography, 
bacterial  counts,  dye  and  BOD  measurements  in  surrounding  water  and  on 
the  shoreline.  Results  show  the  diffusion  of  sewage  towards  shoreline  much 
lower  than  predicted  from  ooen-ocean  data.  (Donahue,  1973) 


Among  the  available  practicable  means  of  shipboard  sewage  treatment  are: 
holding  tank,  recirculating  system,  vacuum  flush  system,  physical  chemi- 
cal systems,  electro-chemical  systems,  wet  air  oxidation  systems  and 
evaporator/sludge  incineration.  (For  more  detailed  information  see 
Donaliue,  1973) 
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Dredging  and  Dredge  Disposal 

Most  of  the  dredging  activity  in  Massachusetts  is  undertaken  to  retain 
the  width  and/or  depth  of  existing  navigation  and  shipping  channels.  (CZM 
Dredge  Practices,  1974).  There  are  two  types  of  dredging  methods  used, 
hydraulic  and  mechanical.  Mechanical  dredging  involves  open  sea  disposal. 
It  is  the  most  prevalent  dredge  method  in  Massachusetts  because  typical 
dredging  projects  in  the  harbor  region  involve  removal  of  bottom  material 
too  unstable  or  toxic  for  beach  nourishment  and/or  dune  creation.  It 
has  been  difficult  to  establish  an  accurate  estimate  of  the  amount  of 
materials  dredged  and  dumped  annually  in  and  around  the  harbor  because, 
although  the  U.  S.  Army  Corps  of  Engineers  retains  responsibility  for 
maintenance  dredging  of  existing  bays  and  channels,  most  of  the  dredging 
is  performed  by  site  owners  or  private  contractors  and  is  done,  at  best, 
sporadically.  Yet  most  dredge  material  removed  from  the  harbor  is  known 
to  be  "polluted  spoils"  containing  high  concentrations  of  heavy  metals, 
pesticides,  and  organic  and  petroleum  wastes  (CZM,  1974).  This  material 
must  therefore  be  disposed  of  in  designated  "polluted  spoils"  disposal 
areas.  Along  the  Massachusetts  coast,  only  one  of  the  seven  open  water 
disposal  sites  is  approved  for  polluted  spoils.  A  second  polluted  spoils 
disposal  site  in  Rhode  Island  Sound  is  presently  under  study  by  the  U.  S. 
Army  Corps  of  Engineers. 

-Dredging- 

Dredging  removes  organisms  that  live  both  on  and  within  the  bottom 
sediments.  This  reduction  in  the  number  of  organisms  in  the  dredge  area 
may  lead  to  a  decrease  in  the  diversity  of  species  with  subsequent  impact 
on  dependent  marine  resources.  Dredging  also  removes  benthic  vegetation 
such  as  eelgrass  which  is  used  by  the  bay  scallop  for  attachment  and 
growth,  by  young  eels  and  sculpin  for  protection  from  predators  and  by 
brant  (small  geese  that  migrate  chiefly  along  the  Atlantic  coast)  as  a 
major  food  source.  Benthic  vegetation  is  also  important  because  it  is  a 
part  of  the  cycle  of  nutrients  through  marine  ecosystems  and  because 
it  is  a  major  source  of  detritus  for  deposit  feeders  (CZM,  1976).  In 
intertidal  areas  it  may  take  at  least  eight  years  after  dredging  opera- 
tions for  the  reestablishment  of  the  original  fauna.  This  reduction 
in  an  area's  potential  as  a  feeding  and  fishing  source  has  serious  effects 
upon  the  productivity  of  the  whole  water  body,  since  many  organisms 
depend  upon  the  nutrient  production  and  export  of  the  salt  marshes  and 
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the  richness  and  diversity  of  tidal  flat  populations  for  feeding,  spawning, 
and  nursery  activities  (CZM,  1976).  Adverse  effects  of  dredging  activity 
are  more  severe  in  areas  where: 

1)  water  circulation  is  limited; 

2)  the  bottom  is  rich  in  organic  matter; 

3)  the  sediments  are  polluted  with  heavy  metals;  or 

4)  salt  marshes  are  nearby. 

Mechanical  dredging, as  practiced  in  Boston  Harbor,  generates  more  suspended 
material  at  the  dredge  site  than  does  standard  hydraulic  dredging  and 
affects  an  area  larger  than  the  immediate  site.  The  suspended  sediment 
dislodged  by  mechanical  dredging  makes  the  water  turbid  and  can  cause  the 
death  of  organisms  by  blocking  the  light  necessary  for  photosynthesis  and 
by  clogging  the  gills  and  siphons  of  fish,  molluscs,  and  other  marine 
fauna  (CZM,  1976). 

-Dredge  Disposal- 

Since  filling  coastal  wetlands  with  dredge  disposal  has  been  virtually 
eliminated,  the  material  is  usually  disposed  of  at  sea.  The  movement  of 
pollutants  once  dumped  at  ocean  disposal  sites  depends  upon: 

1)  the  nature  and  consistency  of  the  dumped  material; 

2)  the  method  of  disposal;  and 

3)  the  transport  processes  (wave  and  current  erosion)  affect- 
ing the  dump  site. 

Most  contaminated  dredge  spoils  are  primarily  fine-grained  silt  and  clay. 
When  dumped  from  a  scow,  some  of  the  material  falls  directly  to  the  bottom, 
some  is  carried  laterally  by  currents,  and  a  portion  is  dispersed  near 
the  surface,  resulting  in  substantial  mixing  of  dredged  material  with  the 
water  (CZM,  1976). 

The  spoils  disposal  has  both  acute  and  chronic  biological  effects. 
Many  benthic  and  free-swimming  organizms  are  buried  and  suffocated  by 
the  dumped  material.  Moreover,  dredge  disposal  causes  significant  dis- 
ruption of  bottom  habitats.  Although  recolonization  of  the  dump  sites 
occurs  to  some  extent,  the  biological  balance  of  the  community  is  perman- 
ently altered.  Dredge  material  from  the  Inner  Harbor  is  likely  to  contain 
concentrations  of  heavy  metals,  pesticides,  and  organic  and  petroleum  wastes. 
A  potentially  greater  problem  than  burial  and  habitat  destruction  is  the 
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absorbtion,  accumulation  and  recycling  of  these  heavy  metals,  pesticides, 
toxic  hydrocarbons,  free  sulfides  and  other  contaminants  by  the  marine 
organisms.  Some  of  these  substances  are  carcinogenic  and/or  mutagenic 
if  consumed  by  man.  The  cycling  of  these  contaminants  through  the  food 
chain  depends  on  such  factors  as  the  clay,  organic  and  bacterial  content 
of  the  spoils,  pH  and  local  currents.  Other  acute  impacts  of  dredge  dis- 
posal are  increased  nutrient  release  and  increased  oxygen  demand. 

Chronic  impacts  result  from  the  physical  alteration  of  dredging  and 
spoil  disposal  and  the  subsequent  hydrologic  and  ecologic  change  to  the 
envrionment.  Among  these  chronic  effects  are: 

1)  altered  circulation  causing  salinity  and  temperature 
changes; 

2)  changes  in  sediment  turnover; 

3)  substratum  change  of  particle  size  distribution  in 
bottom  sediment; 

4)  evolution  of  resistant  biological  communities  implicating 
permanent  ecologic  change  (CZM,  1974). 

Research  into  the  many  unanswered  questions  about  the  effects  of 
dredging  and  spoil  disposal  is  continuing.  A  five-year,  $30  million 
Dredged  Material  Research  Program  sponsored  by  the  U.S.  Army  Corps  of 
Engineers  began  in  1973  (CZM,  1974).  For  the  interim,  dredged  spoil 
criteria  have  been  established  by  EPA  to  insure  judicious  planning  of 
spoil  disposal  (see  Table  IV-4). 

Air  Quality  Impacts 

Adverse  impacts  on  present  ambient  air  quality  in  the  Boston  metro- 
politan region  expected  to  result  from  the  proposed  harbor  development  will 
result  primarily  from  several  different  activities,  all  associated  not  with 
construction,  but  rather  with  the  operation  of  a  new  facility.  These  acti- 
vities include: 

1)  on-land  dredge  disposal; 

2)  increased  vessel  traffic;  and 

3)  increased  truck  traffic. 

Of  greatest  consequence  to  future  ambient  air  quality  will  be  increases 
in  land  vehicle,  principally  truck,  traffic. 
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TABLE  IV-4 
Dredged  Spoil  Criteria  Based  on  Bulk  Analysis 


1 


"Highly  polluted"  dredgings  are  those  that  exceed  the  following  EPA  criteria 


Sediments  in  Marine  Waters 

Volatile  Solids 

Chemical  Oxygen  Demand  (COD) 

Total  Kjedahl  Nitrogen 

Oil  Grease 

Mercury 

Lead 

Zinc 


Concentration  %   (dry  weight  base) 

6.0 

5.0 

0.10 

0.15 

0.0001 

0.005 

0.005 


1 


bulk  analysis  measures  the  percent  of  the  total  dry  weight  of  the 
various  constituents. 


Source:  Massachusetts  Coastal  Zone  Management  Coastal  Review  Center, 
Review  of  Dredge  and  Spoil  Disposal  Practices  in  Massachusetts 
T^TZT 
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On-Land  Dredge  Disposal 

One  of  the  most  common  land  disposal  methods  used  is  retention  of 
spoils  in  a  diked  confinement  area.  If  the  spoil  is  compacted  by  mechan- 
ical dewatering  and  covered  with  humus,  it  can  be  used  as  landfill. 
Shortage  of  land  close  to  dredging  operations  threatens  to  limit  further 
dike  construction,  however.  The  air  quality  problems  arising  from  con- 
finement areas  include  odor,  misquitoes,  noise  during  disposal  activities, 
and  build-up  and  emission  of  hydrogen  sulfide,  not  to  mention  emmisions 
of  and  odors  from  neutralizing  and  stabilizing  chemicals  used  to  pre- 
treat  the  dredged  material.  Aside  from  being  a  serious  physical  problem 
with  little  available  information  for  control,  the  issue  also  generates 
significant  local  opposition  (CZM,  1974). 

Increased  Vessel  Traffic 

Another  source  of  increased  emmisions  to  the  air  will  be  from  the 
operation  of  vessel  proplusion  systems  accompanying  increased  vessel  move- 
ments in  the  harbor.  The  pollutants  emmited  are  primarily  TSP,  NOy  and 
sulfur  oxides,  primarily  SOp,  with  some  CO  and  HC  emissions  if  good  com- 
bustion is  not  maintained  in  the  boiler  (Linnstaeder,  1974).  While  impor- 
tant to  consider  in  a  complete  environmental  analysis,  these  emissions  seem 
insignificant  relative  to  both  total  nationwide  and  local  emissions  inven- 
tories. Nationwide,  ship  stack  gas  emissions  represent  less  than  1%  of 

2 
total  TSP,  SOw  and  N0»  emissions.   Within  seven  metropolitan  areas  surveyed 


in  1974,  stack  gas  emissions  contributed  an  average  of  3.7%  of  total  SOp 
emissions,  1.94%  o1 
(see  Table  IV-5).^ 


emissions,  1.94%  of  total  TSP  emissions  and  3.37%  of  total  NO^  emissions 


2 

.35%  of  total  TSP  emissions,  19%  of  total  S0„  emissions,  and  97%  of  total 

NOw  emmisions. 

3 
Ship  stack  gas  emissions  also  can  be  argued  to  be  insignificant  relative 

to  federal  standards  for  similar,  although  stationary,  technology.  EPA's 
New  Source  Performance  Standards  (NSPS)  for  steam  generator  driven  power 
plants  apply  only  to  plants  with  heat  inputs  greater  than  250  BTU's  per 
hour,  the  equivalent  of  a  24,000  shaft-horsepower  ship  engine.  In  1970, 
the  average  horsepower  of  the  U.S.  merchant  marine  was  10,000  hp.  Al- 
though trends  toward  even  larger  tankers  are  sure  to  have  raised  this 
average,  even  the  largest  tankers  operate  at  only  10%  of  full  power  while 
in  port  (Linnstaeder,  1974). 
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TABLE  IV- 5 


Vesse 1  Emissions' Contribution 

to  Total  Emissions  In v en tories  of 

Seven  U.S.  Ports 


1971   Annual 
Tons  of 

SO? 

TSP 

NOv 

Port                    Carqo  (000,000) 

Tons/yr 

'o  total 

Tons/yr       / 

',  total 

Tons/yr 

%  total 

San  Francisco                2.1 

4,300 

5.6 

511 

.9 

2,040 

.8 

Buffalo                         n.l 

1,500 

.36 

820 

.58 

460 

.3 

Houston-Galveston       68.4 

5,050 

3.5 

380 

.25 

1.180 

.5 

Miami                               2.6 

3,370 

2.25 

1,250 

1.85 

2,760 

2.4 

Portland                       15.5 

220 

.7 

20 

.18 

70 

.2 

New  Orleans                120.1 

8,700 

12.8 

6,300 

9.4 

13,200 

18.4 

Seattle-Tacoma            14.6 

2,000 

.7 

140 

.4 

450 

Total 

25.91 

13.56 

23.5 

Average 

3.70 

1.94 

3.3 

Annual  tons  of  cargo  through  Boston  in  1971  =  26,200,000 
Source:  Linnstaeder,  1974 
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There  are  two  approaches  to  calculating  estimates  of  increases  in 
stack  gas  emissions  due  to  increased  vessel  traffic: 

1)  a  rough  estimate  can  be  calculated  by  looking  at  stack 
gas  contributions  to  emissions  inventories  in  ports  with 
similar  throughputs  (see  Table  IV-5;  note:  this  approach 
makes  two  considerable  assumptions,  that  the  composition 
of  the  vessel  fleets  of  the  other  ports  and  Boston  are 
similar  and  that  the  climatic  conditions  are  similar). 

2)  a  more  precise  estimate  can  be  generated  using  emission 
factors  developed  for  similar  power  technologies  which 
utilize  the  same  type  of  fuel  --  this  second  method  in- 
volves using  emission  factors  developed  by  EPA  for  steam- 

4 
generated  power  plants  fueled  by  No.  6  oil  and  multiply- 

5 
ing  this  by  the  average  rate  of  vessel  fuel  consumption. 

Land  Vehicle  Traffic 

The  major  air  pollution  problem  exacerbated  by  port  development  stems 
from  the  truck  traffic  generated  by  cargo-handling  terminals,  assuming 
that  the  bulk  of  commodities  passing  through  the  port  are  transported  on 
land  by  truck,  rather  than  rail.  It  has  been  estimated,  for  example,  that 
container  port  operations  at  the  Port  of  Boston  might  genev^ate  on  average, 
300-400  two-way  truck  movements  per  working  day  by  1990  (CZM,  1976). 


4 
For  every   ton  of  No.  6  oil  burned  there  are  two  pounds  of  TSP  emissions, 

39.2  pounds  of  SO^  emissions  and  26.2  pounds  of  NOx,  emissions;  the  aver- 
age rate  of  vessel  fuel  consumption  is  .57  pounds/ship  hour.  (Linnstaedter,  1974) 

5 
Eventhismore  precise  estimate  is  somewhat  inaccurate  due  to  several  fac- 
tors. EPA's  sulfur  emissions  figure  assumes  a  No.  6  oil  with  a  1%  sulfer 
content,  when  in  fact,  the  average  sulfur  content  of  the  No.  6  produced 
in  the  U.S.  may  be  half  a  percentage  higher  (Linnstaedter,  1974).  Although 
a  small  percentage,  this  amount  increases  emissions  by  a  factor  of  two 
since  every  pound  of  sulfer  in  fuel  results  in  two  pounds  of  sulfer  oxide 
emissions  (Linnstaedter,  1974).  Secondly,  the  propulsion  technologies 
of  the  vessels  using  the  terminal  are  not  likely  to  be  100%  steam  generator 
technologies  since,  although  steam  is  the  dominant  technology  of  the  U.S. 
fleet  (84.3%)  diesel  engines  are  the  dominant  technology  in  foreign  fleets 
(Linnstaedter,  1974).  We  are  unaware  of  emission  factors  developed  for 
deisel  powered  vessels,  although  these  emissions  may  be  comparable  to  emis- 
sions from  diesel  powered  equipment  or  heavy  duty  vehicles. 
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Increases  in  HC  and  CO  emissions  are  the  principal  air  quality  impacts 
stemming  from  such  increases  in  truck  traffic,  and  they  would  be  particular- 
ly severe  along  access  routes  to  major  terminals  and  highways. 

Precise  estimates  of  truck  traffic's  contribution  to  air  quality  de- 
gradation can  be  derived  from  estimates  of  tonnage  flows  through  the  new 
facility,  which  in  turn  must  be  translated  to  truck  movements.  Given  the 
number  of  truck  movements,  assumptions  must  then  be  made  about  the  follow- 
ing parameters: 

1)  the  percentage  of  total  truck  movements  occuring  in  an 
idle  mode,  low  speed  and  high  speed  modes; 

2)  the  composition  of  the  terminal -using  truck  fleet  with 
respect  to  model  year  (i.e.  assume  identical  to  nation- 
wide); 

3)  the  composition  of  the  truck  fleet  with  respect  to  engine 
technology  (gasoline  or  diesel). 

Making  these  assumptions  permits  the  use  of  EPA's  Emission  Factors 
for  heavy  duty  gasoline-powered  and  diesel -powered  vehicles,  found  in 
Supplement  No.  5  for  Compilation  of  Air  Pollutant  Emission  Factors. 

Increased  truck  traffic  is  also  expected  to  create  congestion  prob- 
lems along  entrances,  exits  and  major  access  routes  to  the  facility  and 
nearby  highways.  These  effects  may  also  be  estimated  by  the  number  of  two-way 
truck  movements  expected  to  serve  the  facility  by  1990.  Congestion  will  further 
increase  the  amount  of  HC  and  CO  emissions  delivered  within  the  metropolitan 
area.  Trucks  will  remain  within  the  city  for  longer  periods  of  time  and, 
going  at  slower  speeds,  will  emit  more  pollutants  per  mile. 

ENVIRONMENTAL  REGULATION  OF  PORT  DEVELOPMENT 

Introduction 

This  section  reviews  federal  and  state  regulation  of  the  activities 
and  impacts  discussed  in  the  previous  section.  Our  discussion  covers  only 
strictly  environmental  regulation,  that  is,  rules  governing  activities 
which  affect  air  and  water  quality.  Other  aspects  of  the  proposed  develop- 
ment, such  as  impacts  on  historical  or  recreational  areas  which  may  also 
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require  permits  or  approvals  from  federal  and  state  agencies,  are  not 
considered. 

The  section  begins  with  an  explanation  of  the  assumptions  about  the 
site  and  facility  that  are  necessary  to  proceed  with  our  environmental 
legislative  analysiSo  We  then  present  the  federal  and  joint  federal-state 
regulatory  mechanisms  which  apply  to  port  development.  Finally,  state 
permitting  procedures  are  discussed.  These  procedures  are  summarized  in  a 
"Development  Permit  Pathway"  (see  Table  IV-6).  Each  section  includes  infor- 
mation on  the  permit  granting  agencies,  the  circumstances  in  which  the  permits 
apply,  general  criteria  for  granting  the  permits  and  descriptions  of  the 
procedural  steps  required  to  secure  the  permits.  In  addition,  the  state 
regulation  review  includes  a  discussion  of  the  relation  between  the  regu- 
latory exemption  granted  Massport  by  its  enabling  legislation  and  the 
authority  of  oresent  state  environmental  controls. 

Assumptions 

The  scope  of  environmental  regulation  at  state  and  federal  levels 
is  broad,  covering  many  contingencies.  Determining  whether  or  not  a 
particular  regulation  permit  would  apply  to  the  development  recommended 
earlier  in  this  report  depends  on  specific  site  and  facility  character- 
istics which  will  not  become  clear  until  a  site  is  chosen  and  preliminary 
design  specifications  drawn  up.  Consequently,  for  purposes  of  this  part 
of  our  environmental  analysis,  it  was  necessary  to  make  certain  assump- 
tions to  restrict  the  scope  of  our  study.  Criteria  for  selecting  our 
assumptions  were  that  they  represent  a  reasonable  outcome,  given  our 
knowledge  about  sites  presently  available  in  the  Inner  Harbor;  and  that, 
where  several  different  assumptions  are  reasonable,  the  assumption  chosen 
involves  more  rather  than  less  regulation. 

The  circumstances  that  were  assumed  to  be  true  of  any  new  port 
development  are  the  following: 

1)  The  terminal  will  either  purchase  its  electrical  power 

directly  from  a  public  utility  or  use  an  already  existing 

power  plant  located  on  the  site.  Massport  will  not  cons- 
truct a  new  generating  facility. 
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2)  The  sanitary  sewage  generated  by  the  facility  will  be 
disposed  of  by  connecting  to  a  municipal  sewage  line  or 
using  an  already  existing  treatment  works  located  on  the 
site.  Massport  will  not  construct  a  new  treatment  works. 

3)  Sewage  from  ships  using  the  terminal  will  be  disposed  of 
through  handling  facilities  at  the  terminal  or  out  at  sea. 

4)  Construction  will  involve  dredging  and  filling  activities. 

5)  Operation  of  the  terminal  will  involve  more  maintenance 
dredging  than  is  presently  being  carried  on  in  the  Harbor, 
and  greater  volumes  of  ship  and  truck  traffic  than  presently 
occur  at  Moran. 

The  object  of  excluding  only  the  most  unlikely  possibilities  affecting  air 

and  water  quality,  such  as  construction  of  an  on-site  power  plant  and 
treatment  works,  is  to  ensure  that  the  scope  of  our  regulatory  review  will 
err   on  the  side  of  being  too  broad  rather  than  too  narrow. 

Federal  Regulatory  Programs 

The  U.S.  Army  Corps  of  Engineers  (USACE)  is  the  co-ordinating  agency 
at  the  federal  level  for  all  permits  relating  to  construction  and  operation 
of  facilities  affecting  coastal  waters.  The  following  summary  describes 
the  activities  for  which  a  permit  is  required,  the  criteria  for  granting 
a  permit,  and  permit  granting  procedures  and  time  limits.  A  more  detailed 
description  of  notice  and  review  procedures  is  found  in  Appendix  D.  Cer- 
tificates required  from  the  State  Coastal  Zone  Management  agency  and  Division 
of  Water  Pollution  Control  prior  to  obtaining  a  federal  permit  are  described 
in  the  next  section  of  this  report.  Regulatory  procedures  governing  air 
quality  impacts  are  also  described  in  the  following  section  and  in  the 
review  of  state  programs  since  air  quality  management,  although  mandated 
by  federal  legislation,  is  implemented  by  the  states.  As  the  lead  federal 
agency  in  permit  procedures  affecting  navigable  waters,  the  USACE  is  res- 
ponsible for  advising  applicants  of  any  additional  certificates  needed. 

Regulated  Activities 

Under  the  Rivers  and  Harbors  Act  of  1899,  an  Army  Corps  permit  is  re- 
quired to  build  any  structure  in  any  port  channelward  of  the  mean  high  water 
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mark  or  to  alter  the  course,  location,  condition  or  capacity  of  any  nav- 
igable water.  Section  103  of  the  Marine  Protection  Research  and  Sanct- 
uaries Act  authorizes  the  USAGE  to  issue  permits  for  the  transportation  of 
dredged  material  for  the  purpose  of  dumping  it  in  ocean  waters  and  to 
specify  the  dumping  sites.  Section  404  of  the  Federal  Water  Pollution 
Control  Act  authorizes  the  Corps  to  issue  permits  for  the  discharge  of 
dredged  or  fill  material  into  navigable  waters  at  specified  disposal 
sites.   Permits  for  all  of  the  above  activites  are  obtained  by  submit- 
ting one  application  to  the  Division  Enginer  at  the  USACE  Region  Office 
in  Waltham.  A  single  permit  is  granted  once  all  conditions  have  been  met. 

Criteria  for  Granting  Permits 

The  decision  whether  to  issue  a  permit  is  based  on  an  evaluation  of 
the  probable  impact  of  the  proposed  structure  and  its  operation  on  the 
public  interest.  Evaluation  of  this  impact  requires  a  careful  weighing 
by  the  Corps  of  the  benefits  of  the  project  and  its  likely  adverse  impacts. 
Authorization  of  a  proposal  reflects  concern  for  both  protection  and  utili- 
zation of  important  resources.  A  broad  range  of  factors  relevant  to  the 
proposal  are  considered,  i.e.  conservation  and  environmental  concerns, 
flood  damage  prevention,  navigational  and  economic  concerns,  etc. 

The  following  general  criteria  are  considered  in  the  evaluation  of 
every  application: 

1)  the  relative  extent  of  the  public  and  private  need  for 
the  proposed  structure; 

2)  the  desirability  of  using  alternative  locations  and  me- 
thods to  accomplish  the  objective  of  the  proposed  work; 

3)  the  extent  and  permanence  of  the  beneficial  and/or  detri- 
mental effects  which  the  proposed  structure  may  have  on 
the  public  and  private  uses  to  which  the  area  is  suited; 
and 

4)  the  probable  impact  of  each  proposal  in  relation  to  the 
cumulative  effect  created  by  other  existing  and  anticipated 
structures  or  work  in  the  general  area. 


I 


There  is  an  established  ocean  dumping  site  9  miles  N.E.  of  the  Boston 
lightship. 


■73- 


Permit  Procedures  and  Time  Limits 

The  District  Engineer  is  guided  by  the  following  time  limits  in  pro- 
cessing permit  applications: 

1)  Public  notice  should  be  issued  within  15^  days  of  receipt 
of  all  required  information  from  the  applicant,  unless 
joint  notice  with  state  agencies  is  used. 

2)  The  receipt  of  comments  as  a  result  of  the  public  notice 
should  not  extend  beyone  75^  days  from  the  date  of  the 
notice. 

3)  The  record  of  a  public  meeting  should  be  closed  not  later 
than  15_  days  after  the  meeting. 

4)  The  District  Engineer  should  either  send  notice  of  denial 
or  issue  the  draft  permit  to  the  applicant  for  acceptance 
and  signature  or  forward  the  application  to  higher  head- 
quarters within  30_days  of  one  of  the  following  whichever 
is  latest:  receipt  of  notice  of  withdrawal  of  objections; 
completion  of  coordination  following  receipt  of  applicant's 
rebuttal  or  objections;  receipt  of  the  record  of  a  public 
hearing;  closing  of  the  record  of  a  public  meeting;  or 
expiration  of  the  waiting  period  following  the  filing  of 
the  final  environmental  impact  statement  (EIS)  with  the 
Council  on  Environmental  Quality. 

The  granting  of  a  USAGE  permit  is  considered  "significant  federal 
action".  Thus,  an  Environmental  Impact  Statement  (EIS)  may  be  required 
depending  on  the  magnitude  of  the  proposed  project  and  the  nature  of  the 
area  involved.  A  determination  of  the  need  for  an  EIS  may  occur  early  in 
the  project's  development  or  later  on,  as  additional  information  is  developed. 
The  scope  of  the  EIS  depends  on  the  nature  of  the  activity  for  which  the 
authorization  is  requested.  The  applicant  will  most  likely  be  responsible 
for  any  substantial  expense  incurred  in  gathering  information  for  an  EIS. 

As  a  matter  of  policy,  permits  are  not  issued  where  authorization  of 
the  proposed  work  is  required  by  state  and/or  local  law  and  that  authorization 
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has  been  denied.   However,  initial  processing  of  an  application  for  a 
Department  of  the  Army  permit  proceeds  until  definitive  action  has  been 
taken  by  the  responsible  state  or  local  body  to  grant  or  deny  authoriza- 
tion. 

Joint  Federal -State  Programs 

There  are  five  programs  that  are  authorized  by  federal  and/or  federal 
and  state  legislation  and  implemented  by  the  state: 

1)  The  National  Pollutant  Discharge  Elimination  System  (NPDES) 

2)  Water  Quality  Certification 

3)  Coastal  zone  management  consistency  determinations 

4)  208  water  quality  planning 

5)  State  air  quality  implementation  plans,  particularly  their 
transportation  control  plan  portion. 

The  NPDES  permit  is  required  for  any  point  source  discharge  into 
U.S.  Waterways  and  is  jointly  administreed  by  the  State  Division  of 
Water  Pollution  Control  and  the  Environmental  Protection  Agency.  This 
permit  would  be  required  if  Massport  took  over  an  existing  treatment  works. 

Water  Quality  Certification  is  administered  by  the  State  Division  of 
Water  Pollution  Control  and  is  required  of  any  applicant  for  a  federal  per- 
mit involving  waterways.  The  certification  is  required  to  assure  that  any 
federally  permitted  discharges  comply  with  state  effluent  limitations  and 
water  quality  standards.  No  federal  water  permit  is  granted  until  this 
certificate  has  been  obtained.  This  certification  will  clearly  be  required 
of  any  port  development  Massport  undertakes  since  development  along 
navigable  waterways  requires  permits  from  the  U.S.  Army  Corps  of  Engineers. 

The  Coastal  Zone  Management  Act  of  1972  requires  any  applicant  for  a 

Where  the  required  state  and/or  local  authorization  has  been  denied  and 
procedures  for  reconsideration  exist,  a  reasonable  time  (not  to  exceed 
90  days)  is  allowed  for  the  applicant  to  attempt  to  resolve  the  problem 
and/or  obtain  reconsideration  of  the  denial.  If  the  state  or  local  denial 
or  authorization  is  not  resolved,  the  application  for  the  USACE  permit  is 
denied.  The  District  Engineer  issues  a  permit  when  state  determination 
has  been  faborable,  unless  there  are  overriding  factors  of  national  public 
interest. 
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federal  license  or  permit  to  conduct  an  activity  affecting  land  or  water 
uses  in  the  state's  coastal  zone  to  furnish  a  certificate  from  the  state 
Coastal  Zone  Management  (CZM)  agency  which  indicates  that  the  proposed  activ- 
ity complies  with  the  state's  CZM  Program.  No  federal  permit  is  issued  until 
the  applicant  has  received  this  "consistency  determination".  It  is  anti- 
cipated that  this  review  procedure  will  become  effective  in  Massachusetts 
by  September,  1977.  However,  since  CZM's  plan  supports  continued  develop- 
ment in  already  developed  areas  and  water-related  activities,  i.e.  maritime 
shipping,  as  the  first  priority  use  for  coastal  lands,  this  certificate 
should  be  more  of  a  help  than  a  hindrance. 

The  statutory  deadline  for  completion  of  the  208  plan  is  November, 
1977.  When  the  plan  is  completed  and  approved  it  becomes  binding  in  the 
sense  that  all  new  development  must  conform  to  criteria  specified  in  the 
plan.  However,  the  primary  focus  of  the  208  program  is  to  develop  plans 
for  areawide  wastewater  management,  rather  than  land  uses  along  waterways. 
Thus,  the  Boston  208  plan  would  affect  port  development  only  if  the  develop- 
ment site  involved  an  already  existing  treatment  works. 

The  provisions  of  the  State  Implementation  Plan  (SIP)  for  the  Boston 
Intrastate  Air  Quality  Control  Region  require  registration  of  stationary 
sources,  which  would  apply  should  Massport  take  over  a  facility  with  an 
existing  power  plant.  The  transportation  control  portion  of  the  Plan  would 
regulate  Massport's  port  development  activities  only  if  the  new  facility 
employs  more  than  50  workers.  If  the  terminal  involves  more  than  50  em- 
ployees then  Massport  must  adopt  measures  that  will  promote  transit  use 
and  ride-sharing.  There  are  no  provisions  in  the  SIP  which  directly  regu- 
late heavy  duty  vehicle  (truck)  traffic  or  the  construction  of  facilities 

Q 

which  generate  such  traffic.   The  State  Implemeni 
by  the  Department  of  Air  and  Hazardous  Materials. 


Q 

which  generate  such  traffic.   The  State  Implementation  Plan  is  administered 


State  Programs  -  Massport's  Exemption 

While  programs  mandated  by  federal  environmental  legislation  clearly 

o 

Regulation  of  traffic  generating  facilities  ("indirect  sources"),  although 
authorized  by  the  1970  Clean  Air  Act,  has  proven  troublesome.  EPA  has 
issued  interim  indirect  source  regulations,  but,  under  extreme  political 
pressure  has  been  forced  to  withdraw  them. 
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provide  authority  to  regulate  Massport's  activities,  the  authority  provid- 
ed solely  by  state  environmental  legislation  is  less  clear.  Massport's  en- 
abling legislation  explicitly  exempts  it  from  "the  supervision  or  regula- 
tion...of  any  department,  commission,  board,  bureau  or  agency  of  the 
Commonwealth"  except  as  provided  in  the  other  sections  of  its  enabling 
act  (Chapter  91,  Appendix  1-2).  This  exemption  has  been  recently  inter- 
preted to  be  less  absolute  than  it  appears.  The  Massachusetts  Supreme 
Jucicial  Court  has  ruled  that  "tfie  absolute  language  of  the  enabling  act 
must  yield  to  the  absolute  language  of  Section  142E"  which  authorizes  regu- 
lation of  "all .. .authorities"  by  the  State  Division  of  Air  and  Hazardous 
Materials.  (City  of  Boston  v.  Massachusetts  Port  Authority,  Et.  Al . ,  Mass 
308  N.E.  2nd  488).  Two  criteria  for  determining  whether  or  not  the  exemp- 
tion clause  could  be  overruled  can  be  inferred  from  this  decision: 

1)  That  the  regulation  must  have  a  public  health  objective; 

2)  That  the  agencies/organizations  regulated  by  the  legis- 
lation specifically  include  "all  authorities'". 

Applicable  State  Programs 

All  the  state  regulatory  processes  that  would  be  applicable  to  the  con- 
struction and  operation  of  a  terminal  facility  in  the  Inner  Harbor,  given  the 

Q 

above  facility  and  site  assumptions,  are  listed  in  Table  IV-7.   The  table  in- 
cludes citations  for  the  authorizing  legislation,  the  name  of  the  administering 
agency  and  division  and  a  brief  description  of  the  type  of  regulatory  ac- 
tivity, i.e.  licenses,  permits,  etc.  The  state  environmental  legislation 

Q 

For  Massport's  information,  we  would  like  to  make  note  here  of  programs 
that  apply  generally  to  coastal  waters  and  the  lands  bordering  them  but 
not  to  the  Inner  Harbor.  These  programs  are  the  Wetlands  Program  (Chap- 
ter 131,  So  105),  the  Ocean  Sanctuaties  Program  (Chapter  132,  s.  13-17) 
and  the  regulation  of  land  acquisition  and  construction  in  the  Outer  Har- 
bor (1970,  St.  742,  s.  8).  All  three  regulatory  processes  are  administered 
by  the  Department  of  Environmental  Management  (DEM).  The  Wetlands  Pro- 
gram involves  strict  regulation  of  all  development  in  Coastal  Wetlands 
designated  for  such  protection  by  the  Commissioner  of  DEM.  There  are  no 
such  designations  in  the  Inner  Harbor  presently  nor  any  anticipated  in 
the  next  five  to  ten  years.  The  Ocean  Sanctuaries  Program  involves  a 
similar  designation-regulation  process.  Presently  no  sanctuaries  are 
designated  in  the  waters  south  of  Lynn  and  north  of  Marshfield.  Regu- 
lation of  land  acquisition  and  construction  applies  to  the  Outer  Harbor 
only. 
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TABLE  IV-7 


Existing  Environmental  Regulatory 
Processes  in  Massachusetts 


Law 


Agency 


Division 


Type  of  Regulation 


Water 
Chap. 21  S.43 


Chap. 91  S.14 

s.52-4 


Chap.131s.40-2 


Air 


Chap. Ills. 142A-E 


General 


Chap. 30s. 61 ,62 


Department  of 

Environmental 

Quality 

Engineering 

(DEQE) 

DEQE 


DEQE 


DEQE 


Executive 
Office  of 
Environmental 
Affairs 


Division  of 
Water  Pollution 
Control 


Division  of 
Waterways 


Boston 

Conservation 

Commission 


Division  of  Air 
and  Hazardous 
Materials 


1 .  Water  Quality 
Discharge  Permit 

2.  Interceptor 
Connector  Permit 


1 .  License  for  Filling 
and  Construction 

in  Tidewaters. 

2.  License  for  Dredg- 
ing Jransportation 
and  Dumping  in 
Tidewaters 

1 .  Notification 

Process  if  Altering 
"Coastal  Wetlands" 


Registration  of 
Stationary  Sources 


Environmental  Assess- 
ment and  Possibly  an 
Environmental  Impact 
Report 
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that  pertains  to  Inner  Harbor  port  development  is  contained  in  five 
different  chapters  of  the  Massachusetts  General  Code  --  Chapters  21,  30, 
91,  HI  and  130„  In  four  chapters,  the  sections  authorizing  environmental 
regulation  meet  the  Supreme  Judicial  Court's  criteria  for  overriding  Mass- 
port's  exemption.    However,  in  Chapter  91,  which  authorizes  the  Division 
of  Waterways  to  regulate  construction  and  dredging  in  the  Commonwealth's 
tidewaters,  the  scope  and  objectives  of  the  regulatory  sections  may  allow 
Massport's  exemption  provision  to  prevail. 

Although  the  language  of  Chapter  91  seems  broad,  giving  the  division 
authority  to  license  the  transportation  and  dumping  of  all  materials  in 
tidewaters,  it  is  less  all-encompassing  with  respect  to  construction 
activities   and  does  not  specifically  mention  the  types  of  organizations 
and  government  agencies  that  are  subject  to  regulation.  In  fact.  Mass- 
port's  enabling  legislation  specifically  exempts  it  from  the  Division's 

Chapter  21  s.  43  authorizes  regulation  of  "persons  whose  activities  re- 
sult  in  point  source  discharges  to  the  Commonwealth's  waterways  or  re- 
quire connections  to  existing  sewer  lines".  Chapter  21  s.  26A  defines 
"person"  as  "any  agency  or  political  sub-division  of  the  Commonwealth, 
public  or  private  corporation  or  authority..."  The  objective  of  the 
Division  of  Water  Pollution  Control's  regulations  is  "to  enhance  the 
quality  and  value  of  water  resources  and  to  establish  a  program  for  the 
prevention,  control  and  abatement  of  water  pollution". 

Chapter  30  s.  61,  62,  which  requires  an  Environmental  Assessment,  and  if 
so  determined  by  the  Secretary  of  the  Office  of  Environmental  Affairs, 
the  more  detailed,  in-depth  Environmental  Impact  Report,  oblige  "all... 
authorities  of  the  Commonwealth"  to  comply.  The  objective  is  to  mini- 
mize environmental  damage. 

Chapter  HI  s.  142  A-E,  which  requires  registration  of  all  air  polluting 
point  sources  is  the  legislation  on  which  the  Supreme  Judicial  Court  ruled 
to  override  Massport's  exemption  clause. 

Chapter  131  s.  40  prohibits  any  "person"  from  removing,  filling,  dredging 
or  altering  any  coastal  wetland  without  the  approval  of  the  local  Conser- 
vation Comnission.  "Person"  includes  "any  corporation,  company,  business 
organization,  the  Conmonwealth,  political  sub-divisions  thereof,  adminis- 
trative agency,  public  or  quasi  public  corporation  or  body".  Conservation 
Commission  approvals  or  Orders  of  Conditions  are  issued  based  on  many 
criteria,  among  them  whether  or  not  the  area  is  significant  to  the  pre- 
vention of  pollution. 

The  department  (DEQE)  may  license  and  prescribe  the  terms  for  "the  con- 
struction...of  a  wharf,  pier... or  other  structure,  or  for  the  filling 
of  land  or  flats  or  the  driving  of  piles  in  or  over  tidewater  below 
high  water  mark." (Chapter  91  s.  14) 


■79- 


licenses  and  permits  for  filling,  dredging,  building  of  structures  or 

12 
excavating  within  the  Port  of  Boston  (Chapter  91  Appendix  s.  1-6).   The 

objectives  of  the  Division  of  Waterways  --  "to  prevents. causes  of  every 

kind  which... interfere  with  the  navigation  of  such  harbors,  injure  their 

channels  or  cause  a  reduction  of  their  tidewaters"  (Chapter  91  s.  10)-- 

while  clearly  important  to  public  safety,  is  less  related  to  "alleviating 

a  pervasive  health  problem."  (Boston  v.  Massport,  308  N.E.  2nd  438).  It  seems 

that  the  Legislature  intended  to  keep  Massport  free  of  regulation  in  its 

own  territory,  Boston  Harbor.  Given  the  ambiguity  of  the  legislation,  we 

would  recommend  requesting  an  opinion  from  the  State  Attorney  General  on 

the  applicability  of  regulations  authorized  under  Chap.  91,  s.  14  and 

52-54  to  Dort  develooment  activities  conducted  by  Massport. 

Uniform  Permitting  Procedure 

As  of  October,  1976,  the  State  adopted  a  new  permitting  procedure. 
In  the  past,  permit  applicants  were  required  to  submit  applications  for 
permits  to  each  of  the  different  departments  and  divisions  separately. 
Each  application  was  reviewed  independently  of  any  others  and  permits  were 
issued  or  denied  independently  of  each  other.  While  this  was  not  particu- 
larly burdensome  for  those  seeking  a  single  permit,  applicants  requiring 
many  permits  were  faced  with  a  regulatory  maze  that  was  likely  to  intro- 
duce sizable  delays  into  large  development  projects. 

The  new  procedure  represents  a  simplification  and  consolidation  of 
this  process.  From  the  applicant's  point  of  view  there  are  three  basic 
steps: 

12 
"Upon  transfer  of  the  port  properties,  all  the  rights,  powers  and  duties 

pertaining  to  the  Port  of  Boston  Commission. . .shall  be  vested  in  and 

exercised  by  the  Authority;  provided  however,  the  department  of  public 

works,  acting  through  the  division  of  waterways,  may... issue  licenses 

and  permits  for  filling,  dredging,  building  of  structures  or  excavating 

within  the  Port  of  Boston. . .PROVIDED  NO  SUCH  LICENSE  OR  PERMIT  SHALL 

BE  REQUIRED  TO  BE  OBTAINED  BY  THE  AUTHORITY." (Chapter  91,  Appendix  s.  1-6) 
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1)  The  filing  of  an  "Authorization  for  Environmental  Assess- 
ment", a  preliminary  form  which  allows  the  Regional  Environ- 

13 
mental  Engineer   to  determine  which  permits/reviews  apply; 

2)  The  submittal  of  more  detailed  information  at  the  request 
of  and  specified  by  the  Regional  Environmental  Engineer 
(REE),  who  then,  with  the  aid  of  a  computer  tracking  sys- 
tem,shepherds  this  information  through  the  various  regu- 
latory processes  that  apply;  this  culminates  in  the  appli- 
cant's 

3)  Receipt  of  an  "Environmental  Authorization"  which  is  the 
approval  for  all  DEQE  statutory  reviews. 

All  permits  applicable  to  Massport,  listed  in  Table  IV-7»are  included 
in  this  review.  However,  although  the  REE  is  responsible  for  submitting 
the  appropriate  information  to  the  Division  of  Water  Pollution  Control  once 
(s)he  receives  it  from  the  applicant,  and  for  coordinating  these  permits 
with  all  others,  the  Division  will  continue  to  issue  its  own  permits. 

Similarly,  the  state  Environmental  Impact  Assessment  and  Impact  report 

14 
occur  simultaneously  with  the  DEQE  reviews,  but  separately. 


The  permits  required  for  Massport  and  many  others  are  described  in 
considerable  detail  in  the  Environmental  Engineering  Directory,  which  is 
an  inventory  of  all  DEQE  regulatory  mechanisms.  In  an  effort  not  to  dup- 
licate the  Directory,  we  have  included  only  brief  descriptions  of  each 
regulatory  procedure  in  Appendix  E.  These  descriptions  include  the 

13 

There  are  four  DEQE  regional  offices,  each  headed  by  a  Regional  Environmen- 
tal Engineer.  The  area  office  for  Boston  is  the  Northeast/metro  Boston 
office. 

14 
All  agencies  of  the  Commonwealth  are  required  by  Chapter  30  s.  61  to 

"review,  evaluate  and  determine"  the  environmental  impact  of  all  their 
activities  and  projects.  The  Secretary  of  the  Executive  Office  of  En- 
vironmental Affairs  rules  on  a  preliminary  description  of  the  projects' 
impact  (an  Environmental  Impact  Assessment).  A  negative  assessment  means 
no  further  action  is  required  by  the  submitting  agency.  A  positive  assess- 
ment means  the  project  has  potential  for  significant  environmental  impact, 
and  an  Environmental  Impact  Report  is  required.  Request  for  an  Environ- 
mental Authorization  triggers  this  MEPA  (Massachusetts  Environmental  Pro- 
tection Act)  Review. 
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circumstances  under  which  the  procedure  applies,  criteria  for  granting 
the  permit/approval  and,  where  available,  the  time  required  to  secure 
the  permit. 
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APPENDIX  A 
METHODOLOGY  OF  THE  DEMAND  ANALYSIS 

This  section  presents  the  specific  methods  used  in  the  projections 
of  the  demand  for  port  facilities  at  Boston.  New  England  employment 
forecasts  were  modified  by  a  string  of  independently  estimated  ratios 
until  they  yielded  estimates  of  tonnage  flows  through  different  port 
facilities,  as  illustrated  in  Figure  1.  A  discussion  of  the  methods 
follows. 


FIGURE  1 
Flow  Diagram  of  Demand  Methodology 
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New  England  Employment  ' 

We  looked  at  four  forecasts  of  New  England  employment  (NPA;  Fried- 
laender  et  al ,  1975;  Glantz,  1974;  Department  of  Labor,  1970).  Of  the 
models  considered,  only  one,  the  NPA  projected  employment  for  all  six 
New  England  states  to  1990  in  appropriately  disaggregated  sectors  (1  digit 
SIC  code  for  non-manufacturing  and  2  digit  SIC  code  for  manufacturing). 
The  NPA  forecast  used  a  shift  share  methodology  to  project  New  England 
regional  employment.   The  forecast  projected  an  18%  increase  in  New 
England  manufacturing  employment  between  1975  and  1990.  This  projection 
did  not  seem  realistic,  given  that  NPA  had  shown  a  10.3%  decrease  in  New 
England  manufacturing  employment  from  1960  to  1975.  There  was  no  reason 
to  expect  this  trend  to  reverse  itself. 

On  the  other  hand,  the  Massachusetts  Econometric  Model  (Friedlaender 
et.al.)  projected  a  decrease  in  manufacturing  employment  in  Massachusetts 
between  1975  and  1990.  The  Mass  model  is  an  econometric  forecasting  model 
which  simulates  the  structural  forces  affecting  employment  in  Massachusetts. 
Both  models,  the  NPA  and  the  Mass  model,  projected  very   similar  total  em- 
ployment for  Massachusetts,  but  there  was  a  different  distribution  of 
employment  among  the  sectors  of  the  economy.  We  had  greater  confidence 
in  the  Mass  model's  projections  and  therefore  we  adjusted  the  NPA  estimate 
to  reflect  the  Mass  model's  trends  in  manufacturing  and  services  employ- 
ment. We  used  the  same  distribution  of  employment  provided  by  tfie  Mass 
model  to  adjust  the  NPA  estimates  for  the  other  New  England  states  (at 
the  1  digit  SIC  level).  This  distribution  of  employment  was  further  ad- 
justed by  estimates  of  state  and  local  government  provided  by  the  Massachu- 
setts Office  of  State  Planning  (OSP).  OSP  felt  that  the  Mass  model  had 
overstated  the  employment  in  that  sector  and  thus  we  lowered  the  estimates 
of  state  and  local  government.  We  also  applied  this  percentage  distribution 
of  state  and  local  government  to  the  NPA  estimates  for  New  England. 


A  limitation  of  this  method  is  the  difficulty  of  estimating  and  projecting 
a  region's  competitive  advantage  vis  a  vis  other  regions  (the  shift  com- 
ponent). For  a  more  complete  discussion  of  this  limitation,  see  Brown, 
"Shift  and  Share  Projections  of  Regional  Economic  Growth:  An  Empirical 
Test",  Journal  of  Regional  Science,  Vol.  9,  #1,  1969. 
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tabl:  1 

Nov/_Jmici1  anci   Lmployi'iont 
(thousands  of  jobs) 


NPA 

NPA 

Unadjusted 

Adjusted 

1980 

1985 

1990 

1980 

1985 

1990 

Agriculture 

57.7 

49.0 

44.5 

35.3 

31.5 

25.9 

("ininn 

5.3 

5.6 

6.3 

5.3 

5.6 

6.3 

Construct  i';n 

309.2 

326.4 

338.0 

318.2 

351.1 

359.1 

Food  and   Kiiidix-d     Products 

66.1 

62.3 

57.5 

56.7 

51.3 

45.6 

Textiles 

63.9 

58. 0 

51.9 

48.4 

40.7 

32.1 

Apparel 

75.2 

86.0 

96.4 

63.9 

60.1 

53.9 

Lumber 

39.6 

37.8 

35.3 

34.1 

32.6 

29.2 

Furniture 

26.3 

28.1 

29.4 

22.1 

22.2 

20.4 

Papsr 

74.0 

78.3 

81.2 

75.9 

83.8 

84.1 

Printing 

82.2 

84.7 

85.2 

81.1 

82.7 

78.8 

Chemicals 

42.1 

^3.8 

44.4 

39.5 

41.3 

40.9 

Petroleum 

1.3 

1.1 

1.0 

1.3 

1.1 

1.0 

Rubber 

80.7 

79.6 

77.2 

59.6 

56.3 

50.2 

Leather 

57.1 

54.3 

50.7 

58 

-57.4 

51.4 

Stone,  Glass,  Clay 

34.7 

35.0 

34.5 

30.3 

32.1 

32.3 

Primary  Me  la Is 

55.3 

54.0 

51.8 

41 

38.7 

33.8 

Fabricated  Metals 

141.8 

152.0 

158.9 

113.8 

121.3 

120.7 

Machinery  o.-;ccpt  Llectrical 

183.2 

203.9 

222.3 

139.7 

143.6 

136.6 

Electrical    Lfiuiprnent 

172.5 

184.8 

193.7 

155.5 

159.5 

149.6 

Iraniporiatioii   Lquipment 

117.2 

115.3 

111.3 

97.4 

93.6 

85.1 

Instni.j'jiits 

72.7 

80.5 

86.9 

73.1 

85.2 

94.9 

Iiisccl  lonp:-,;ir,  Manufacturing 

71.0 

74.5 

76.4 

63.4 

64 

61.6 

Tr-:',ns.,   Cor.,;.,   and  Utilities 

257.0 

k77,7 

2Ph';.5 

283 . 7 

302.7 

301.1 

Wholesale  ,-nd   .Retfiil    Trade 

1225.0 

1391.3 

1419.8 

1297.7 

1414,7 

l'';33.9 

Finance,    Insurance,   Real    L'state 

325.8 

359.2 

361.9 

326.8 

355.5 

356.3 

-Services 

1254.0 

1440.9 

1595.7 

1324.9 

1561 

1743.7 

(.overn'iirnt 

826.9 

-  .'•l''-i. 

_964._1^ 

_  /_84.7 

_  ;;]0.3___ 

__  832 . 1 

lOTAI. 

5742.  i 

63G'i.6 

6590.0 

!  5631.1 

60:;5.8 

6323 
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New  England  Output/Employment 

•  Manufacturing: 

-  We  computed  the  ratio  of  output  to  employment  for  all  New  England 
industries  for  each  2  digid  SIC  code  for  1967  and  1972,  expressed 
in  1967  dollars  (Census  of  Manufacturing.  1967,  1972).  We  then 
took  a  weighted  average  of  past  ratios  to  arrive  at  our  estimate 
of  output/employment  ratios. 

•  Non-manufacturing: 

-  The  only  available  data  on  the  output  of  these  sectors  was  for  1963 
(Polenske,  1972).  We  took  the  output/employment  ratios  for  that 
year  and  adjusted  the  ratios  to  account  for  changes  in  productivity 
(U.S.  Department  of  Labor,  1974). 

TABLE  2 

Productivity  Adjustments 

Non-Manufacturing  Employment 

Average  annual  percentage  change/person-hour,  1958-70 

Agriculture  2.7% 

Mining  3.8% 

Construction*  2.8% 

Transportation,  Communication, 

Utilities**  4.7% 

Wholesale  and  Retail  Trade  3.3% 

Financial ,  Insurance, 
Real  Estate*  2.8% 

Services*  2.8% 

Government  2.0% 

*  Uses  private  nonfarm  average 

**  Composed  of  Transportation  4.1% 

Communication  5.4% 

Utilities  4.7% 
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TABl.E  3 
j^ew_rn^1  ivrid  O'jiput  of  Goods  and  Services 
(Millions  of  1967  constant  dollars) 


Iiidustry 

1_966_^ 

1969 

1971 

1972 

1980 

1986 

1990 

Agriculture 

1J29 

1,029 

1,004 

1,018 

934 

906 

846 

Mil!  i!U"! 

65 

69 

74 

78 

138 

160 

199 

Coiii.L  ruction 

J.  682 

4,332 

4,636 

4,6:;i 

7,119 

8,673 

9,793 

Food  d'.id  Kindred   PiTidiicts 

i'.  5  7  'T  / 

2,824 

2,838 

2,97  9 

2,520 

2,3;'0 

2,180 

Textiles 

1  ,861 

1,719 

1 ,485 

1  ,655 

1,U24 

874 

698 

Apparel 

1,116 

1,141 

1,158 

1,167 

977 

979 

901 

Lumber 

457 

513 

550 

563 

655 

664 

629 

Furniture 

333 

445 

516 

551 

447 

469 

451 

Paper 

1,681 

2,222 

2,055 

2,096 

2,375 

2,667 

2,753 

l-rii.ting 

1,333 

1,477 

1,458 

1,655 

1,652 

1,741 

1,712 

Chemicals 

1,571 

1,694 

la.36 

1,709 

2.013 

2,211 

2,297 

Petrol eum 

93 

98 

101 

103 

117 

126 

134 

Rubber 

688 

1,470 

1,359 

1,534 

1,348 

1  ,295 

1,172 

Leatlier 

1.498 

1,413 

1,136 

1,134 

981 

1,010 

936 

Stone,  Class,  and  Clay 

641 

714 

751 

770 

784 

865 

904 

Primary  Metals 

2,370 

2,321 

1,881 

1 ,854 

1.502 

1,442 

1,284 

Fabricated  Motals 

2,H;l 

2,304 

2,073 

2,738 

2,611 

2,852 

2,907 

f'c'cliip'.'vy  except  flcctrical 

3,G27 

3,754 

3,211 

3,707 

3,243 

3,416 

3,319 

tlectricHl    Equipn.onl". 

3,4'.;'. 

3,950 

3,408 

4,111 

3,286 

3,448 

3,300 

Transportanon  Eq'jipiii:;iit 

4,0  ;3 

3,703 

2,800 

2,6.'4  9 

2,699 

2,660 

2,484 

Instruiiients 

1 ,420 

1,675 

1 ,538 

1,755 

1,922 

2,314 

2,660 

Mi  seel  laneous  Manu-Cacturincj 

1,300 

1,492 

1 ,407 

1,557 

1,309 

1,365 

1  ,353 

Iran--,.,  Co,;ii)i. .   imkI  UMliiios 

^,r,79 

6,010 

6,775 

7,131 

12,247 

14,213 

15,34  5 

Kholcs.'le  and  F:.t;nl   Trod:- 

a,  6?  5 

10, 5 'J  6 

11,679 

12,04  9 

17,760 

21,37'- 

24,755 

F i  n a n <.<■ ,    1 1 1  ■-  u  r . ,   [;:■  o  1    Lit.  ■, ■, 

:^2.7 

9,99:. 

11,117 

11,625 

16,903 

20,379 

L'7,466 

Si.Tv  i..  cs 

3:1, '/DO 

45,730 

[.0,223 

52,017 

79,040 

102,320 

126,310 

Govi.rn"  ■  :vl 

.._.  .LV\, 

...JJil. 

1^247, 

__J_;,jy3 

___1_J87__ 

__  2.o:,,;_ 

_  Z^?]'^:. 

TQTAl, 

Pj.'iV^ 

113.^-53 

11 8. J  21 

124.170 

i:-9.,261 

193,601 

199,503 

-o/- 


We  trended  the  output/ employment  ratios  using  the  productivity 
adjustments  to  1980.  After  1980,  we  did  not  feel  that  the  projected 
annual  changes  in  productivity  would  continue.  Therefore,  we  assumed 
a  2%  yearly  increase  in  productivity  over  the  period  from  1980  to  1990. 

New  England  Exports/Output 

•  Manufacturing: 

2 
-  We  computed  the  ratio  of  the  estimated  value  of  exports  to 

output  for  each  2  digit  SIC  code  for  New  England  for  1966,  1969, 

1971,  1972  (U.S.  Bureau  of  Census  Survey  of  the  Origins  of  the 

Exports  of  Manufactured  Products).  These  ratios  were  then  averaged 

and  the  resulting  ratios  applied  to  the  output  projections  pre- 

3 
viously  generated. 

2 

The  Survey  included  two  export  figures  for  each  category:  reported  and 

estimated.  The  reported  figures  represented  total  values  actually  recorded 
by  the  repondents;  these  counted  for  about  71%  of  the  total  exports. 
These  figures  were  then  inflated  to  include  smaller  manufacturers  (250 
employees  or  total  exports  $25,000)  and  shipments  exported  by  wholesalers. 
These  figures  were  termed  estimated. 

3 
The  approach  described  above  was  determined  to  be  the  most  feasible  after 

a  lengthy  search  for  appropriate  data.  The  following  list  indicates  some 

of  the  other  data  sources  which  were  examined  but  for  one  or  more  reasons 

were  discarded  for  lack  of  relevance. 

U.S.  Census  of  Transportation  -  Commodities 

U.S.  Census  of  Foreign  Trade  -  Imports  and  Exports 

Highlights  of  U.S.  Foreign  Trade 

U.S.  Army  Corps  of  Engineers  -  Waterborne  Commerce  in  the  U.S. 

Domestic  &  International  Transportation  of  U.S.  Foreign  Trade  1970 

Journal  of  Commerce  data 

Some  of  the  problems  encountered  with  the  above  sources  which  rendered 
them  inadequate  for  this  study  are  briefly  sketched  below. 

The  U.S.  Census  of  Foreign  Trade  organizes  the  origins  and  destin- 
ations of  exports  and  imports  nationally  rather  than  regionally. 

The  Highlights  of  U.S.  Foreign  Trade  records  the  data  by  customs 
districts  instead  of  by  states  or  regions. 

The  U.S.  Army  Corps  data  lists  exports  and  imports  by  ports  without 
indicating  origins  and  destinations. 

U.S.  Transportation  Census  data  represents  intercity  movements  within 
the  U.S.  which  are  greater  than  25  miles  (exception  -  Appendix  G  1967). 

The  UoS.  Foreign  Trade  commodity  groupings  differ  from  SIC  categories. 
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t  Agriculture  and  Mining: 
-  Data  were  not  available  to  allow  direct  estimation  of  the  exports 
of  the  non-manufacturing  sectors  of  New  England.  Exports  were  there- 
fore estimated  directly  for  the  Port  of  Boston.  We  will  discuss  this 
procedure  in  the  section  on  inflows  and  outflows  through  the  Port. 

New  England  Imports/Output 

Data  on  imports  organized  other  than  nationally  were  severely  limi- 
ted. Most  data  were  available  only  by  port  of  entry,  and  thus  did  not 
provide  the  final  destination  of  imports.  New  York,  for  example,  receives 
imports  which  are  then  transported  to  other  states.  We  were  interested  in 
counting  all  imports,  regardless  of  the  port  of  entry,  which  had  New 
England  as  a  final  destination. 

Given  the  limitations  of  regional  data  on  imports,  we  decided  to 
rely  on  national  figures,  and  to  adjust  them  to  reflect  the  New  England 
economy.  We  used  the  1963  Input-Output  table  of  direct  requirements  per 
dollar  of  gross  output  (Survey  of  Current  Business,  11/1969)  to  provide 
us  with  the  basis  for  our  estimates.  Row  80  of  the  table  gave  us  the 
amount  of  imports  required  by  each  sector  in  order  to  produce  one  dollar 
of  outputo  We  also  needed  to  know  the  commodity  distribution  of  these 
imports.  Since  these  data  were  not  available,  we  assumed  that  the  commod- 
ity mix  of  a  sector's  imports  was  similar  to  the  goods  used  in  the  pro- 
duction of  that  sector's  output.  This  information  was  contained  in  the 
Input-Output  table  as  well.  We  reduced  this  table  into  a  22  commodity  by 
78  sector  version  to  match  our  commodity  classification  scheme  (2 
digit  manufacutring  SIC  codes,  agriculture  and  mining). 

This  gave  us,  for  each  sector,  the  proportion  of  each  commodity  that 
had  to  be  imported  to  produce  one  dollar  of  output.  By  multiplying  these 
requirements  by  New  England  output  in  each  sector,  we  obtained  estimates 
of  the  total  import  requirements  for  each  sectoro 

Since  this  22  by  78  table  was  based  on  national  data,  using  it  in 
this  state  would  introduce  some  biases  into  the  estimates  of  New  England 
imports.  For  example.  New  England  imports  more  petroleum  as  a  proportion 
of  all  imports  than  the  nation  as  a  whole.  We  wanted  the  import  require- 
ments to  reflect  the  actual  distribution  of  commodities  imported  by  New 
England.  We  therefore  assumed  that  the  mix  of  commodities  imported 
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the  ports  of  New  York  and  Boston  combined  would  approximate  the  actual 
distribution  of  commodities  in  1963  (Waterborne  Commerce) o  This  pro- 
vided a  commodity  distribution  of  all  New  England  imports,  which  we  then 
adjusted  to  reflect  our  estimates  of  total  New  England  imports.  We  then 
used  iterative  scaling  techniques  (Y.M.M.  Bishop,  "Full  Contingency  Tables, 
Logits,  and  Split  Contingency  Tables,"  Biometrics,  25  (1967))  to  adjust 
the  commodity  import  distributions  by  sector  (A-Figure  2)  to  match  both 
the  total  distribution  of  commodities  imported  (B-Figure  2)  and  the  dis- 
tribution of  total  imports  by  sector  (C-Figure  2). 

FIGURE  2 
Diagram  Illustrating  Adjustment  of  Commodity  Imports 


Distribution  of 
imports  by  both 
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by  industry  of 
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Imports  and  Exports  by  Vessel 

At  this  point  we  have  estimates  of  the  imports  and  exports  generated 
by  the  sectors  of  economic  activity  in  New  England.  Since  we  are  concerned 
only  with  waterborne  movements,  we  need  to  eliminate  all  airborne  imports 
and  exports  from  our  analysis.  We  therefore  computed  the  proportion  of 
cargo  that  was  imported  and  exported  by  vessel  from  New  England  divided 
by  the  total  imports  and  exports  of  the  region. 

We  utilized  the  UoSo  Census  publication.  Domestic  &  International 
Transportation  of  U.S.  Foreign  Trade  1970,  to  derive  these  ratios.  It 
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TABLE  5A 
Projfictions  cf  Now  England  Vo%se'\   Exports  of  Manufacturod  Products 
(in  millions  of  1967  dollars) 


Coiiiiiioditios 

1980 

1985 

1990 

Food  and  Kindred  Products 

44.60 

42.04 

38.59 

TexLiles 

24.81 

21.59 

17.24 

Apparel 

.10.65 

10.67 

9.82 

Lumber 

20.36 

20.64 

19.57 

Furniture 

3.98 

4.17 

4.01 

Paper 

80.03 

89.89 

92 .  78 

Printing 

17.01 

17.93 

17.63 

Chemicals 

71.67 

78.7 

81.77 

Rubber 

43.14 

41.43 

37.49 

Leather 

14.32 

14.75 

13.67 

Stone,  Glass,  Clay 

23.53 

25.94 

27.12 

Primary  Metals 

29.28 

28.10 

25.03 

Fabricated  Metals 

70.5 

77.01 

78.48 

Machinery  except  Electrical 

350.23 

368.90 

358.48 

Electrical   Equipment 

170.88 

179.29 

171.61 

Transportation  [.quipPiont 

288.75 

284.61 

265.80 

Instruiiionts 

197.93 

238.35 

273.95 

Miscellaneous  Manufacturing 

134.86 

140.58 

139.40 

TOTAL  1596.53        1684.59        1672.44 
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TABLE  5B 
Projections  of  Nov/  [ngland  Vessel  Imports 
(in  millions  of  1967  dollars) 


Coraiodities 

1930 

1985 

1990 

Agi-icul  ti^re 

143.57 

141.46 

135.45 

Mining 

31.8 

35.33 

37.51 

rt'Od  a.id  Kindred  Products 

123.07 

141.01 

151.26 

Textiles 

37.59 

36.56 

33.93 

Apparel 

19.54 

21.2 

21 .  94 

Lumber 

37.39 

42.82 

45.89 

Furniture 

4.65 

5.28 

5.62 

Paper 

70.64 

80.38 

87.33 

Printing 

84.57 

107.86 

130.81 

CiiQiiiicals 

177.1 

212.58 

243.91 

Petroleum 

94.83 

113.67 

130.23 

Rubber 

46.15 

52.35 

56.41 

Leather 

23.50 

24.71 

23.69 

Stone,  Gla-.s,   Clny 

48.46 

56.28 

61.68 

PriPid ry  Metals 

145.87 

155.52 

155.44 

F'ai/ricatcd  Metals 

91.11 

102.32 

103.38 

Mi'chinery  except  Llectrical 

68.28 

74.46 

76.43 

Flectricril    Equipment 

78.73 

88.41 

93.5 

Tron?.iport6tion  Equip; 

:(:nt 

61.55 

66.67 

68.72 

Just;  u;rents 

59.35 

74.61 

89.24 

r.isren.''neous  f-'aiiufa. 

:turing 

23.05 

27.34 

31.01 

TOTAL 


1,475.97 


1,660.99 


1,787.98 
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contained  data  on  the  distribution  of  vessel  and  air  imports  and  exports 
by  eight  commodity  groupings  for  the  ports  of  Boston  and  New  York.  Since 
these  are  the  major  ports  through  which  New  England's  cargo  is  shipped, 
we  weight  averaged  these  two  sets  of  ratios  to  obtain  estimates  of  the 
proportions  of  imports  and  exports  that  are  transported  by  vessel  and 
applied  these  to  our  ratios  of  exports  and  imports  over  output. 

Dollars  to  Tonnage  Conversions 

We  developed  factors  for  converting  the  dollar  values  of  imported  and 
exported  commodities  using  census  data  (General  Imports,  1968  and  U.S. 
Exports  of  Domestic  Merchandise,  1969).  After  applying  these  conversion 
factors  to  our  estimates  of  imports  and  exports,  we  obtained  tonnage 
estimates  of  New  England  vessel  imports  and  exports. 

Capture  Ratio 

The  previous  steps  produced  estimates  of  New  England's  waterborne 
imports  and  exports.  We  then  estimated  the  proportion  of  these  shipments 
that  passed  through  the  Port  of  Boston  (Waterborne  Commerce,  1966,  1969, 
1971,  1972)  to  our  estimates  of  New  England  waterborne  imports  and  exports 
for  those  years  for  each  of  our  twenty- two  commodity  codes. 

The  next  question  was  how  to  project  these  capture  ratios  into  the 
future.  We  first  tried  trending  them  using  a  simple  linear  regression 
model  with  capture  ratio  as  our  dependent  variable  and  time  as  our 
independent  variable.  This  process  yielded  future  ratios  greater  than 
one  for  some  commodities  and  less  than  zero  for  others.  While  it  is 
conceivable  that  some  capture  ratios  for  particular  years  might  be 
greater  than  one  (and  in  fact  this  is  the  case  with  some  of  our  data), 
it  is  impossible  for  a  capture  ratio  to  ever  be  less  than  zero.  We 
recognized  the  problem  to  be  caused  by  attempting  to  project  far 
beyond  the  range  of  our  data^  The  standard  errors  of  our  regression 
coefficients  were  so  large  that  we  could  have  little  or  no  confidence 
in  the  projected  capture  ratios.  Consequently  we  decided  to  average  the 
ratios  for  each  commodity  for  the  past  four  years  and  apply  the  result 
to  our  projections. 

This  average  was  the  basis  for  our  "low"  estimate  of  Boston's  cap- 
ture. It  is  low  because  the  data  indicated  that  capture  ratios  were 
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TABLE  6 A 
Nevj  ['nriland  Vc-sol    fxports  of  Mnniifacttirod  Products 
(in  tliousands  of  tons) 


Conimcditips 


19G6 


1939 


'1 


1972 


1980 


1985 


1990 


Food  and  Kindred  Prud'jcti» 

288 

27  5 

326 

344 

275 

250 

239 

Textiles 

30 

21 

18 

21 

15 

13 

10 

Apparel 

3 

3 

3 

3 

3 

3 

3 

Luin'ier 

56? 

760 

794 

'  824 

950 

963 

913 

Furniture 

2 

3 

3 

3 

3 

3 

3 

Paper 

282 

415 

526 

580 

533 

598 

613 

Printing 

8 

8 

7 

8 

9 

10 

9 

Chemicals 

252 

303 

345 

334 

274 

300 

312 

Rubber 

33 

28 

26 

28 

35 

34 

31 

Leather 

13 

13 

9 

13 

10 

10 

9 

Stone,  Glas^,  Clay 

57 

58 

56 

44 

62 

68 

72 

Primary  f-ietals 

104 

136 

108 

132 

90 

87 

77 

Fabricated  Hetals 

69 

57 

46 

.54 

66 

72 

74 

Machinery  except  Electrical 

118 

129 

136 

142 

154 

163 

158 

Electrical  EquipiTient 

45 

6-^ 

53 

64 

64 

67 

64 

Transportation  Equipment 

87 

151 

208 

198 

185- 

182 

170 

Tnstrui;;ents 

20 

?(- 

26 

28 

35 

42 

48 

TOTAL 


2,073       2,v;.0       2,631 


:.20       2,753       2,875       2,810 
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TACLE 

63 

iJew  Enrj' 

l_an_d  Ves 

se^ 

1    Impoi 

i-t£ 

(in  tl 

lousands 

0 

f  tons 

) 

Conimodit.i;=s 

^1%6__ 

360 

_;i96_9_ 

1971 

__  ;972_ 

1980 

1985 

1991 

Acjri  culture 

363 

362 

377 

342 

336 

322 

Mining 

7,066 

7,^90 

7 

,319 

7,463 

8,826 

9,806 

10,413 

Food  and  Kindred  Products 

'Ul 

432 

434 

451 

480 

529 

567 

Textiles 

89 

09 

82 

87 

68 

66 

60 

Appa\-el 

22 

22 

22 

23 

22 

24 

25 

Lumber 

329 

3'18 

389 

402 

502 

574 

616 

Furniture 

5 

5 

5 

5 

6 

7 

7 

Paper 

55i 

534 

636 

674 

781 

8S9 

966 

Printing 

306 

361 

395 

411 

601 

766 

929 

Chemicals 

703 

800 

820 

853 

1,089 

1,307 

1  ,499 

Petroleum 

2,395 

2,802 

3 

,018 

3,139 

4,617 

5,534 

6,340 

Rubber 

121 

132 

126 

134 

150 

170 

183 

Leather 

18 

17 

14 

14 

12 

13 

13 

Stone,  Glar.s,  Clay 

247 

273 

282 

296 

366 

425 

466 

Primary  Motcilb 

367 

380 

329 

365 

349  _ 

372 

371 

Fabricated  ntitals 

170 

183 

176 

190 

212' 

238 

252 

Machinery  extei,'t  Electrical 

37 

37 

33 

36 

37 

40 

41 

Electrical    Efiijipment 

32 

35 

32 

35 

40 

42 

44 

Transport?. 'ion  Equipment 

48 

51 

42 

43 

50 

54 

56 

Instruments 

7 

9 

9 

9 

13 

16 

19 

Miscellaneous  ri^nufacturing 

9 

10 

10 

11 

12 

15 

17 

TOTAL 


13,2: 


1^,378 


15,:.?8      18,575     21,223     23,2;:G 
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improving  over  time  and  so  an  average  tends  to  understate  this  improve- 
ment. Also,  the  capture  of  commodities  that  are  highly  containerized 
will  be  wery   low  before  1971  since  there  was  limited  container  capacity 
in  Boston.  However,  to  ignore  the  data  from  1966  and  1969  would  have 
left  us  with  only  two  data  points,  1971  and  1972,  and  we  were  very 
reluctant  to  make  projections  based  on  only  two  data  points. 

We  also  estimated  a  "most  likely"  and  a  "high"  capture  ratio.  The 
most  likely  estimate  reflected  an  improved  capture  of  those  specific 
commodities  that  are  highly  containerized.  This  seemed  reasonable 
because  of  the  improved  trends  after  1972  due  to  Massport's  increased 

marketing  efforts.  Therefore,  we  increased  the  low  capture  ratio  for 

4 
imports  by  25%  and  for  exports  by  60% 

Our  high  estimates  assumed  an  even  greater  improvement  in  Massport's 

ability  to  attract  New  England  shipping.  We  raised  our  capture  ratios 

on  exports  such  that  the  port  handled  as  much  export  container  tonnage 

in  1980,  1985  and  1990  as  it  had  in  1974,  its  best  year  ever.  This  was 

an  optimistic  assumption  since  we  have  projected  a  stabilization  of 

exports  in  the  future.  We  felt  that  for  Massport  to  handle  300,000 

tons  of  container  exports  again  would  be  as  high  an  estimate  as  we 

could  justify.  We  increased  our  capture  ratio  on  containerizable  imports 

by  57%  over  the  low  estimate.  These  high  estimates  reflected  our  views 

on  Massport's  best  attempts  to  capture  vessel  traffic  to  and  from  New 

England. 

Projecting  Inflows  and  Outflows  through  the  Port  of  Boston 

Inflows  and  outflows  through  the  port  of  Boston  consist  of  foreign 
imports,  foreign  exports  and  coastwise  shipments  and  receipts.  We 
estimated  each  of  these  flows  through  the  port  of  Boston  separately. 

Imports 

We  multipled  the  different  capture  ratios  for  imports  of  each  com- 


4 
It  should  be  pointed  out  that  this  percent  increase  in  exports  is  not  as 

large  as  it  seems  since  it  is  a  percent  increase  on  a  very  small  base  for 

many  commodities.  With  this  improved  capture  ratio,  Boston  is  still 

getting  only  5%  of  the  New  England  exports  in  certain  commodities. 


■97- 


TABLE  7 
Capture  Ra t i o_s_for_Por t_  of  Boston 

_Cqn![iiod i t^' Foreign   Imports Foreign  Exports 

Law       Most  Likely     MJgh 


Food  and  Kindred  Products 

1.37 

1.37 

1.37 

Textiles 

.38 

.47 

.59 

Apparel 

.09 

.12 

.15 

LU'Tibcr 

.30 

.33 

.39 

Furniture 

.61 

.71 

.96 

Paper 

.06 

.08 

.12 

Printinc; 

.002 

.003 

.003 

Chemicals 

.05 

.05 

.06 

Rubber 

.04 

.05 

.06 

Leather 

2.08 

2.08 

2 .  03 

Stone 

.13 

.13 

.13 

Primary  Metals 

.49 

.f)! 

.53 

Fabricated  i'otals 

.18 

.23 

,29 

Fiichincry  excjot  Electrical 

.46 

.58 

.73 

Electrical  Equipment 

.23 

.29 

.36 

Transportation  "quipraont 

1.06 

1.06 

1.06 

Instruments 

.09 

.12 

.15 

Miscellaneous  nanufacturing* 

1.36 

1.36 

1.36 

Agriculture* 

.21 

.22 

.23 

I'nning* 

.05 

.06 

.05 

Petroleum* 

2.19 

2.19 

2.19 

Low 

Most  Likely 

IjJiJil 

.17 

.206 

.263 

.09 

.142 

.228 

.016 

.025 

.04 

.001 

.001 

.001 

.034 

.054 

.037 

.031 

.05 

.079 

.05 

.08 

.128 

.03 

.048 

.077 

.028 

.045 

.072 

.59 

1.0 

1.0 

.03 

.048 

.  077 

.015 

.024 

.058 

.021 

.034 

.054 

.042 

.067 

.107 

.026 

.  042 

.066 

.003 

.005 

.  003 

.047 

.075 

.12 

'*'     Data  was   not  available  tc  coriipuLn  capture  ration  oi;  these  cominodities  for 
foreign  exports.      Tor-.natjcs   thro'.iq!i  the-  port  v,::i  e  assuiaod  tc   increase  10'/ 
for  ii'iost  1  ikcly  ccpt'.ir-j  aiid  ?0'  for  high  captu;  ■    (ever  loi/  capture  ratio). 


modity  by  our  projections  of  New  England  vessel  imports.  Using  each  of 
our  estimates  of  capture  ratio,  this  gave  us  three  estimates  of  import 
tonnages  through  Boston  in  the  future. 

Exports 

Manufacturing  -  We  multiplied  each  of  our  capture  ratios  for  manu- 
factured commodities  by  our  projections  of  New  England  vessel  exports. 

Agriculture  and  Mining  -  There  were  no  data  available  on  the  vessel 
imports  generated  by  these  sectors.  Therefore,  we  estimated  the  exports 
of  these  sectors  through  the  Port  of  Boston  as  a  percentage  of  the  New 
England  output  of  each  sector.  Specifically,  we  computed  past  ratios  of 
vessel  exports  through  Boston  to  New  England  output  for  agriculture  and 
mining  for  1966,  1969,  1971  and  1 972  (Waterborne  Commerce) .  We  then 
calculated  an  average  ratio  from  the  past  data  for  each  commodity  and 
multiplied  this  ratio  by  our  projections  of  future  output  to  obtain 
export  projections  of  agriculuture  and  mining  products  through  the  Port 
of  Boston. 

Scrap  and  Waste  Products-  We  projected  the  exports  of  iron  and  steel 

scrap,  nonferrous  scrap,  textile  scrap  and  paper  waste  as  a  function  of 

5 
consumer  spending.   Using  past  data  on  New  England  personal  consumption 

expenditures  (NPA,  1966,  1969,  1971,  1972)  and  Boston  data  on  scrap 

exports  (Waterborne  Commerce,  1966,  1969,  1971,  1972),  we  calculated  an 

average  ratio  of  scrap  exports  through  the  Port  of  Boston  to  New  England 

personal  consumption  expenditures.  We  then  multiplied  this  ratio  by 

NPA's  projections  of  personal  consumption  expenditures  in  1980,  1985 

and  1990„ 

Coastwise  Shipments  and  Receipts 

There  were  no  data  available  on  New  England's  coastwise  shipping 
in  the  past.  Therefore,  we  linked  imports  and  coastwise  receipts 
(both  inflows)  and  exports  and  coastwise  shipments  (both  outflows).  We 


We  would  have  preferred  to  project  scrap  as  a  function  of  state  gross 
product.  This  would  have  more  accurately  measured  the  generation  of 
scrap  by  both  consumers  and  industry.  However,  these  data  were  not 
available. 
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TABLE  8 
ronrinn   Iiiii'Oi  t s  and  Exporti.  through  Port  of  Doston 
(in  tons)* 

Imports ^__  Exports 


Conmioditios  1930 


— 

_l  ow 

70,CG0 

Most  Likely 
74,000 

- 

Hia'i 

low 

Most  Like 
5,200 

h. 

I!inh 

Agriculture 

77,400 

4,700 

5,700 

Hi n inn 

S23,000 

523,000 

523,000 

8,400 

9,200 

J0,100 

Durable  i'lanufacturiiig 

034,800 

583,800 

554,200 

16,300 

25,500 

40,000 

Nondurabl e  Iknu  fac lur i ng 

820,000 

845,600 

893,700 

80,700 

110,900 

152,600 

Petrel  euni 

10 

,120,200 

10 

,120,200 

10 

,120,200 

3,400 

3,800 

4,100 

Scrap 

9,700 

9,700 

9,700 

681,700 

681,700 

681 ,700 

1985 


Agriculture 

69,500 

72,900 

76,300 

4,600 

5,100 

5,500 

Mining 

581,000 

581,000 

581,000 

9,800 

10,800 

11,700 

iJurable  Manufacturiny 

595,100 

639,500 

724,800 

17,300 

27,100 

41,700 

NonduTdbl e  f-Vjiiifrtcturing 

905,100 

934,400 

987,700 

80,800 

112,200 

155,500 

Petrol -"j'iiTi 

12 

,130,300 

12,130,300 

12 

,130,300 

3,700 

4,100 

4,400 

Scrap 

8,300 

8,300 

8,300 

836,80'0 

836, £00 

836,800 

1990 


AyricultrrK 

66,500 

69,900 

73,100 

4,300 

4,700 

5,100 

Mining 

616,900 

616,900 

616,900 

12,100 

13,400 

14,600 

Durabl e  Nanuf actiir i nti 

617,400 

663,000 

755,400 

17,200 

27,000 

42,400 

Nondurable  ;',ii,i.;fi,ri.    :-;i;v           969, 50J 

1 

,000,000 

1 

,020,600 

77,300 

103,100 

150,700 

Petrol  eu;-;! 

13,897,100 

13 

,897,100 

13 

,897,100 

3,900 

4,  .100 

4,700 

Scrap 

6,  GOO 

6,600 

6,600 

926,300 

926,300 

926,300 

rOu!:d;-d  to  ncanisL  hundred 
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TABI.E  9 A 

Ratio  of  foreign  Imports  to  Coastwise  Receipts 

Port  of  ijoston 

Coiiinio'-i  ijt_i {.: s_ Ratio 

Agriculture  10.67 

[■lining  11.70 

Food  and  Kinditd  Products  15.22 

Tobacco  1.2.0 

Textiles  39.56 

Apparel  4.215 

Lumber  151.99 

Furniture  8.09 

Paper  6.88 

Printing  1.60 

Cheinica"is  .64 

Petroh:u;;i  .50 

Rubber  4.46 

Leather  4.3 

Stone,  Glass,  Clay  .078 

Primary  r;eta1s  41.83  ' 

Fabricated  ricitals  38.05 

Machinery  oxcopt  Eloctriral  11.74 

Electrical    Equipment  6.C9 

Tranr porta t i on   Equ i p;r,c;!t  1 17 .  'i2 

Instru'-icnts  161.36 

Miscen?.!:- ous  ManirfLcturing  26.35 
Iron  and  SLeei    Set  c'p 

Konv;.'rrous  Sli  ap  .70 
Textile  Ir ri\p 

Com:T:;dilicf.   (l^tC)  .011 
(net   els(?Kl)ere  cl  issi  i  u.'d) 


•101- 


TABLE  9B 
Ratio  of  l-orcifjn  Exports  to  Coastwise  Shipments 

Port  of  Boston 

Commodit  ie  s Ratio 

Agriculture  .308 

Mining  4.33 

Food  and  Kindred  Products  2.98 

Tobacco  2.7 

Textile  3.42 

Apparel  .513 

Lumber  1.18 

Furniture  .365 

Paper  2.81 

Printing  .708 

Chemicals  .856 

Petrol  euni  4.68* 

Rubber  . 573 

Leather  2.37 

Stone,  Glass,  Clay  1.00 

Primary  Metals  .586  - 

Fabricated  hetals  .445 

Machinr-ry  except  Electrical  5.13 

Electrical  Equipment  3.47 

Transportation  Equipment  6.11 

Instn;;, -^nts  8.59 

Misct-Jlancour.  Manufacturing  .597 
Iron  pi"d  Steel  Scrap 

:;onferrc;-s  S:rap  2.06 
Tcxtilr  Scrap 
Kasto-P:ip' r  Scrap 

Con.iwdilit's  v'jlC)  .0031 
(nr;t  c  ;;.c  v.'hcre  classified) 

*  (ratio  ior  i.;  i.rol(:u,:i  ir;  ii;iportr-./siiip-Jients) 
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computed  past  ratios  of  coastwise  receipts  to  imports  and  coastwise 
shipments  to  exports  for  the  Port  of  Boston  for  1971,  1972,  1973  and 
1974  (Waterborne  Commerce)  for  each  of  our  twenty- two  commodity  types. 
We  then  averaged  these  ratios  and  applied  them  to  our  projections  of 
imports  and  exports  through  the  Port  to  obtain  estimates  of  total  inflows 
and  outflows  through  the  Port„  For  petroleum,  however,  most  of  the 
coastwise  shipments  consisted  of  petroleum  products  previouly  imported 

into  Boston.  Therefore,  we  projected  petroleum  coastwise  shipments  by 
taking  the  average  of  past  ratios  of  coastwise  shipments  to  imports, 
and  multiplied  them  by  our  projections  of  Boston  petroleum  imports. 

Assigning  Commodities  to  Cargo  Type 

At  this  point,  we  had  projections  of  tonnages  of  inflows  and  outflows 

through  the  Port  by  commodity  type„  It  was  necessary,  for  purposes  of 

facility  planning, to  allocate  these  tonnages  to  the  type  of  cargo 

handling  facility  that  processed  themo  We  considered  five  types  of 

cargo  in  this  allocation: 

Bulk 

Neo-bulk 
Liquid  bulk 
General  cargo 
Container  cargo 

We  then  identified  the  cargo  type  of  the  commodities  (see  Appendix  B 

for  classification  scheme).  In  cases  of  commodities  involving  more  than 

one  kind  of  cargo,  we  made  the  assignments  based  on  the  past  mix  of 

cargo  types  at  the  Port  of  Boston  (Waterborne  Commerce,  1973,  1974). 

Recommendations  For  Extending  the  Demand  Analysis 

Throughout  the  estimation  of  demand,  we  experienced  severe  data  limi- 
tations. We  have  some  ideas  on  possible  sources  of  improved  data  and 
on  appropriate  methods  for  using  this  data. 

t  Estimating  Capture  Ratio 

We  had  intended  to  use  a  regression  model  for  estimating  Boston's 
capture  ratio  for  New  England's  inflows  and  outflows.  This  model  would 
relate  the  shipper's  port  choice  (or  the  port's  capture  ratio)  to  three 
components  of  shipping  costs:  inland  transportation  costs,  port  costs, 
and  waterborne  costs.  Inland  transportation  costs  could  be  operational ized 
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Infloivs  and  Outflows  through  Port  of  Ronton 


TABLE   10 

lows  throL! 

(in  tons)* 

Inflows  Outflows 


Coir:n;odii.ies  1980 


l.ovjf '''9>XLl!^i'l7.    ^i9y '-o_w___  Most  Likely  JJigh  __ 

Agriculture                                      77,100  81,000            84,700         ?0,000  22,100  24,100 

Mining                                                565,000  565,000           565,000         10,300  11,400  12, -100 

Duiable  Manufacturing             1,143,300  1,193,900       1,266,100         47,600  64,300  90,900 

Nondurable  Manufacturing           961,600  993,200       1,055,400       117,400  163,600  227,900 

Petroleum                                    30,360,500  30,360,500     30,360,500  2,165,900  2,166,200  2,166,500 

Scrap                                                    9,700  9,700               9,700       686,000  686,000  686,000 

1985 


Agriculture 

76,000 

79,800 

83,500 

19,500 

21,500 

23,400 

Mining 

628,000 

628,000 

628,000 

12,000 

13,200 

14,400 

Durable  Manufacturing 

1,306,200 

1 

,353,400 

1,434,700 

50,000 

68,300 

95,600 

Nondurable  Manufacturing 

1,070,800 

1 

,110,700 

1,175,400 

118,200 

165,400 

233,600 

Petroleum 

35,390,800 

36 

.390,800 

36,390,800  2 

,595,600 

2,596,000  J 

!,  596, 400 

Scrap 

8,300 

8,300 

8,500 
1990 

840,300 

840,300 

840,300 

Agriculture 

72,800 

76,400 

79,900 

18,200 

20,000 

21,900 

Mining 

666,000 

666,000 

665,000 

15,000 

15,400 

17,900 

Durable  Manufacturing 

1,390,600 

1 

,447,900 

1,533,000 

4  9,300 

67,400 

94,500 

(Inndurablc  ikinufacturinj 

1,152,900 

1 

,197,300 

1,272,800 

113,700 

161,100 

221,400 

PetiolGui" 

41,691,300 

41 

,691,300 

41,691,300  2 

,973,400 

2,973,':00  :■ 

^ 974, 200 

Scrap 

6,600 

6,500 

6,600 

930,200 

930,200 

930,200 

*     roiindod  off  to  no^n'Mt  huncrpfi 
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TABLE  llA 

Low  Estimate  -  Boston  Inflows  -  1980 

(in  tons) 


Commodities 

Container 
45,501 

General 
30,848 

Bulk 
771 

Neo-bulk 

Liquid-bulk 

Agriculture 

Mining 

448,451 

119,208 

Food  and  Kindred  Products 

112,492 

5,625 

583,552 

Tobacco 

52 

Textiles 

26,15] 

Apparel 

2,575 

Lumber 

5,969 

143,252 

Furniture 

4,181 

Paper 

51,717 

1,599 

Printing 

2,051 

Chemicals ■ 

89,535 

39,341 

6,783 

Petroleum 

30,360,534 

Rubber 

-   6,819 

Leather 

31,888 

Stone,  Glass,  Clay 

19,344 

625,466 

Primary  Metals 

20,888 

1,741 

151.437 

Fabricated  Metals 

39,941 

Machinery  except  Electrical 

18,294 

Electrical  Equipment 

9,939 

Transportation  Equipment 

8,552 

44,901 

Instruments 

1,189 

Miscellaneous  Manufacturing 

17,521 

Iron  and  Steel  Scrap 

78 

Nonferrous  Scrap 

- 

Textile  Scrap 

9,604 

Commodities  (NEC) 

30,664 

(not  elsewhere  classifie 

d) 

TOTAL 

554,867 

32,667 

1,119,654 

341,189 

31,070,077 
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TABLE  llA 
Lo'.\f_  Lsuiiiiate  -  Bqstoii  _lnf1  qi-^_ 
(in  tons) 


198!; 


Coiiaiiodities 

Container 

General 

Bulk 

Agriculture 

^4,832 

30,395 

760 

Mining 

498,226 

Food  c!!d  Kindred  Products 

123,859 

6,193 

Tobacco 

50 

Textiles 

25,437 

Apparel 

2,794 

Lumber 

6,835 

Furniture 

4,744 

Paper 

59,819 

Printing 

2,C15 

Chen;i  Cells 

107,472 

47,223 

Petroleum 

Rubber- 

7,733 

Leather 

33,527 

Stone,  Glass,   Clay 

22,467 

726,425 

Primary  Hotals 

22,270 

1,856 

Fabricated  Metals 

44  ,8SC 

Machinery  e/.cept   Hoctrical 

20,137 

Electrical    Equipment 

]  ^1.598 

Transportation  Equipment 

9,957 

Instruinents 

1,495 

Miscellaneous  Manur.;cturing 

20,786 

Iron  find  Steel   Scrap 

75 

Nonferrcii::.  Scrap 

Textile  Scrup 

8,1  ■;4 

Co;;K;odi'r.ios    (NEC) 

31,936 

(not  elsewiii'-r:.'  classifi 

ed) 

Neo-bul  k_       Liquid-bulk 

132,440 
642,515 


164,044 


1 ,850 


8,142 
35,390,819 


•161,455 


52,329 


TOTAL 


594,183 


32.,32G       1,278,827 


379,678       37,i73/Ji7 
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TARL[.   I.IA 
Lciv;  [-'stiniate   -  _Bo^1;oti_ JjiO^i?'?.-'--^  -'?il. 
(in  tons) 


Coinrpodities 

Container 

General 

Bulk 

Neo-bulk 

Liquid-bulk 

Atjricul  Ure 

42,928 

29,104 

728 

Minincj 

529, C.G 

140,631 

Food  and  Kindred  Prodi 

,'CtS 

132,8S6 

5,645 

689,189 

Tobiicco 

47 

Textiles 

23,234 

Apparel 

2,890 

Lumber 

7,326 

175,815 

Furniture 

5,052 

Paper 

63,934 

1,977 

Print  infj 

3,172 

Cheniicals 

123,376 

54,211 

9,347 

Petrol  cu:-,i 

41,691,255 

Rubber 

8,334 

Leather 

32,145 

Stone,  Glass,   Clay 

24,619 

796,015 

Primary  hiatal s 

22,259 

1,855 

161,381 

Fabric  a  Lc-i  i-'.etals 

47,513 

Machinery  except  Flee 

li-ical 

20. ,668 

Elerti  ic.i  1    Fqnipnient 

11,805 

Trtn^poriation   Fquiiii.i 

out 

9,549 

50,130 

InstruMiiTits 

1,788 

I'iis':f.Tir;iieo'.is  KaniifTt 

huring 

2o,u72 

Iron   c'Yi:\  Steel    Scv<>p 

G7 

Norifi;rro;ir.  Scrap 

'le;;Li'!!-  Scrap 

C,5.14 

C.i.v.xiilies   (LEC) 

:;i,2L,G 

(iK;L  e1'.ev,'here  ci.v 

:;':ifie^ 

1) 

. 

— 





TO'i/d. 

b'i4.''.7 

31,026 

1,3:16,037 

389,303 

42,530,41,? 
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TABLE  llA 
Low  Estimate  -  Boston  Outflows  -  1980 


(in  tons) 

Commodities 

Container 
4,803 

General 
15,211 

Bulk 

Neo-bulk 

Liquid-bulk 

Agriculture 

Mining 

4,540 

1,445 

4,334 

Food  &  Kindred  Prods. 

17,742 

3,485 

317 

41,821 

Tobacco 

30 

Textiles 

1,712 

Apparel 

133 

Lumber 

509 

1,246 

Furniture 

385 

Paper 

21,719 

672 

Printing 

1,105 

Chemicals 

15,655 

125 

445 

1,601 

Petroleum 

2,165.863 

Rubber 

2.701 

Leather 

8,138 

Stone,  Glass,  Clay 

3,728 

Primary  Metals 

2,347 

73 

1,247 

Fabricated  Metals 

4,504 

Machinery  except  Elect. 

7,743 

Electrical  Equipment 

2,142 

Transportation  Equipment 

645 

Instruments 

1,835 

Misc.  Manufacturing 

736 

Iron  &  Steel  Scrap 

667,442 

Nonferrous  Scrap 

5,082 

Textile  Scrap 

10,523 

Waste-Paper  Scrap 

2,941 

Commodities  (NEC) 

20,442 

141,845 

687,708 

5,169 

TOTAL 

3.165 

2.209,285 

■108- 


TAI3LC  llA 

_ow  Est.i['i-.it('  -  Oo&ton  Outflows  -   198!: 

(in  tons) 


Coriiinoditits 

ContainGr 

General 

Dulk 

Agi-icultut  e 

4,680 

14,821 

Mining 

5,:^97 

1,685 

5,056 

Food  u  y.v-viyed   Pro:!:.. 

]6,7?4 

3,285 

299 

Tobacco 

23 

Textile^ 

1,490 

Appai'el 

133 

LuilibOi' 

516 

Furnitu^'c' 

404 

Paper 

24,396 

PrintiiK; 

1,165 

CtiGinic.:'ls. 

17,192 

137 

488 

Petroleum 

Rubber 

2,594 

leather 

8,382 

.St coo,   Class,   Clay 

4,110 

Primary  ,'!^tals 

2,252 

70 

FabricaLeci  Metals 

4,919 

Marhinciry  except  ITlect. 

8,161 

tlectrical   Eqiripi-ei.t 

2.248 

Traiisi-vrrtation  Eciuip!',.>nt 

635 

Instruiiitnts 

2,211 

Misc.    I'jiiU'^.ctur  ing 

768 

Iron  ^  Steel   ^crap 

819,240 

fJon;ovTOU>   Scrap 

6,230 

'If /J  ilf  Sr:rap 

11,231 

IJai.lc-'Papcr  Scrap 

3, 6 10 

CiV:.''M'litiC?     (taC) 

21,2J1 

Neo-bulk         Lifiuid-bul  k 


39.420 


1,263 
756 


1,753 

2,.5s'5.62G 


1,195 


■|01"AL  150, (-/iv  839,168  5,913  3,215         P.ojO.f'.OI 
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TABLC  llA 

Low  Estiinafe  -   Boston  Outflows  -  1990 

(in  tons) 


Commodities    __ 

Container 

Generdl 

Bulk 

Neo-bulk 

Liquid-bulk 

Aciri  culture 

4,374 

13,849 

Mining 

6,578 

2,093 

6,279 

[■cud  &  Kindriid  Prods. 

15,352 

3,015 

274 

35,135 

Tobjcco 

15 

Textiles 

1,190 

Apparel 

121 

Lumber 

489 

1.198 

Furniture 

389 

Paper 

25,179 

779 

Printing 

1,146 

Chemicals 

17,863 

142 

507 

1,827 

Petroleum 

2,973,405 

Rul'ber 

2,347 

Leather 

7,769 

Stone,  Glass,   Cl?y 

4,295 

Prima»7  Metals 

2,006 

63 

'  1.06G 

Fabricated  Metais 

5,014 

Machinery  except  Fleet. 

7,931 

Flectrical   Equipment 

2,151 

TransportaUon  Equipment 

523 

Instruments 

2,541 

Mi'u;.   tlan'jf.^ctur  ing 

7G0 

Iron  ('/  Steel   Scrap 

906,873 

Nouurrou';  Scap 

6,89U 

T(!Xlilo  Sc;ap 

12,432 

U-.-iste-fap^T  Scrap 

3,996 

Cumr.udivics   (KFC) 

20,838 

TOTAL  iS2,250    9,^''i,972      7,123        3,043     3, Oil, 413 


■110- 


YARLL   UB 
!:!;95l_l.jj^j^.b' .l^lUil^.  -  noston   Inf1o',-;s  -   1980 
(in  tons) 


Cornnvidi  ties 

Container 

__Gen_er.jl 

Bulk 

_Neo:^bulk_ 

Lif]uid-bulk 

Agi'icul  lure 

47,775 

32,3':in 

810 

Mining 

440,553 

13  8,705 

Food  ?<  Kiiidrod  Prod:;. 

I]  ^,492 

7,c;-!0 

583,552 

ToLir.cco 

65 

Textiles 

32..5r.7 

Apparel 

3,225 

Lumber 

6,565 

157,553 

Furniture 

5,225 

Paper 

65,079 

2,013 

Printing 

2,538 

Chc'iiiicc)  Is 

9G,5]2 

43,286 

7,463 

Peiroleuiii 

30,360,534 

Rubber 

8,530 

Leatncr 

31,888 

5to;i3,   Glass,   Clay 

19,344 

625,466 

.Priii'iiry  Met:/!', 

21,927 

1,827 

158,967 

Fc'ibricati'id  i-ictals 

50,077 

Macbinery  except  Elect. 

23 ,236 

Electrict'^l    Fin  ii.ir.ont 

12,491 

Transpurtfl tion  Equipinpiit 

8,552 

44,901 

Instri'iiients 

1,490 

lii'-.c.   M,;nufecLuring 

17,521 

iron  a  Stcol    Scr^'p 

7C 

Toxl,  i  le  S(.riM'j 

9,604 

Co  .";■:)<.! it  if,'.    (MIX;) 

33,  CM 









KVIM. 


6]7,4]a 


34,29b       1,1 23  J,  50 


363,434       33,070,254 
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TABLE  IIB 
^92^^  Lil^dy  Estimate  -   Boston  Inflows 
(in  tons) 


1905 


Coirmoditins 

Contiiiner 

(-;qtieraj_ 

Bulk 

Neo-bulk 

Liquid-bulk 

Agriculture 

47,073 

31 

,914 

798 

Mininy 

496,124 

131,881 

Food  f,  Kirdrcd 

Prods. 

123,859 

7,741 

6/!2,516 

Tobucco 

62 

Textiles 

- 

31.678 

Apparel 

2,900 

Luiiiber 

7,517 

180,420 

Furniture 

5,928 

Paper 

74,053 

2,290 

Printing 

3,237 

ChemiC'Uls 

118,246 

51,556 

8,958 

Petroleum 

36,390,819 

Rubber 

9,675 

Leatlier 

33,527 

Stone,  Glass, 

Clay 

22,467 

726,425 

. 

Primary  Metals 

23,377 

1 

,948 

169,481 

Fabricated  K2I 

3lS 

56,239 

Machinery  exce 

pt  Elect. 

25,129 

Electrical    Equipinent 

14,029 

Transportation 

Equip::>Jiii 

9,967 

52.329 

Instruments 

1,874 

Misc.   M'-nufact 

uring 

20,7SG 

Iron  &  Stoel    S 

crap 

75 

Text! If  Scrjp 

8,15'! 

CoiM'f.Odit  !(;S     ('1 

LC) 

39,^)20 

rOTAL 


f.79,737 


33,937       1,203,0^^ 


404,520 


i7,l7^.174 
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TABLE   IIB 
Must  Likoly  Estimate  -  nosi:on   Inflows   -   1990 
(in  tons) 


Coinniodities 

^Container 

Agriculture 

■   45,072 

Mining 

Food  £<  Kindred  Pi'ods, 

132,856 

Tobi-cco 

59 

Textiles 

28,934 

Apparel 

3,001 

Liiii-ber 

8,057 

F  urn  it  lire 

6,314 

Paper 

80,455 

Print  inn 

3,926 

Ciiemicals 

135,574 

Petroleum 

Pn:>ber 

10,425 

Lcctlitr 

32,145 

Stone.  Glass,   Clay 

24,619 

Pr in, a  17  Metals 

23,355 

Fabricoted  Metals 

59,571 

I'itiC  hi p.ery  except  Fleet. 

25, 79'i 

Eleclricr.l    FquipKient 

14,835 

Trini::port.ition  Fqn  ipiner 

!t           9,549 

instruirents 

2,241 

Misc.    ivnieracturing 

23,5/2 

liOii  h  Steol    Scrap 

Te;;ti!;    Scrdp 

G ,  544 

Ce,;::-ditie>    {VJX) 

3?. '170 

General         Bulk Neo-bull:         Liquid -bulk 

30,550  764 

526,008  140,030 

8,303  609,189 


67 


193,363 

2,488 

59,614  10,270 

41,691,255 


796,015 
1,947  '  169,401 


50,130 


TOFAF  716,f'7'J  32,572  1,391,504  415,3'"0       4?,530,7f'0 
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TADLE  lie 

Most.  Li kely  Estimate  -  Boston  Outflows  -  1980 

(in  tons) 


Coimodities 

Coirtaijier 

General 

Aqri culture 

5,307 

16,806 

Mining 

4,99; 

1,589 

Food  £  Kindred  Prods. 

28,215 

5.547 

Tobacco 

33 

Textiles 

2,739 

Apparel 

209 

Lur.iber 

560 

Furniture 

610 

Paper 

35,032 

Printing  ■ 

1,763 

Chemicals 

25,048 

199 

Petroleum 

Rubber 

4,343 

Leathftr 

13,817 

Stone,   Glass,   Clay 

5,964 

Primary  Metals 

3,755 

Fabricated  Metals 

7.290 

Machinery  e>;ciipL   Elect. 

12,360 

Electrical    Eci'jipment 

3,461 

Transportation  Fquipnient 

],074 

Instruments 

2,92? 

Misc.   Maniifactur-i!:g 

811 

Iron  ?.  Steel    Scrap 

667,442 

Nonferrous   bLr<.p 

5,082 

Tc'xi.ilo  Scrap 

io,r.::3 

Wfiste-P'-'p^'-r  Scrap 

2,<)'ll 

Cci.:.iiod  i  1 1  es   (iiKC) 

2?.43G 

Bulk  Neo-bulk         Liquid-bulk 


4,767 

514  41,8?] 


712 


1,371 

1,033 

2,562 

2,165,206 

117  1,995 


TOTAL  201.352  69]  ,533  6,110  4,449  2,23ti,5S9 
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TABLE  llB 
I^st  UjvCJj^Estii'iate  -_Bostoii_  Outflows   -   198f3 
(in  tons) 


Coni::":oclitie5; 

Container 

General 

Bulk 

Neo-bulk 

Liqi 

Agriculture 

b,U8 

16,302 

Mining 

5,827 

1,854 

5.562 

Food  &  Kindred  Prods. 

26,595 

5,229 

484 

Tobacco 

26 

Textiles 

2,384 

Apporel 

209 

Lumber 

567 

1,389 

Furniture 

639 

Paper 

39,347 

1,217 

Printing   ■ 

1,8G2 

Chemicals 

27,506 

219 

781 

Petioleum 

2,; 

Rubber 

4,170 

Leather 

14,231 

Stone,   GlciSi-,   Clay 

6,574 

. 

Primary  Mvta Is 

3,603 

113 

1,914 

Fabricated  "etals 

7,962 

Machinery  except  Elect. 

13,020 

Elect)  icdl    Eo,uipii:ent 

3,631 

Traiisportatior   Enuipn.ent 

i,or)9 

Iiistruii.cnts 

3,528 

iiirc     (■'i.nnnf, picturing 

845 

IrC'R   0  "reel    Scr.ip 

819,240 

Nonferr.Hi;^   Scrap 

6,230 

Irxlilc  "i^jvup 

21,291 

Was  to- IV": per  5^craiJ 

3,610 

Coi::nodii,  ic;.    (III.C) 

23,4:-:0 

iquid-bul  I 


39,420 


2,813 
i95,995 


TOTAl  223,234  fi'-;0,469  6,910  4,520  2, 63.';, 228 
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TABLC   IIB 

MltJJMIy_£st_LOHLte_-  Boston  Outflow!:   -   1990 

(in  tons) 


Comiiodities 

Container 

General 

Aqri culture 

4,81] 

15,234 

Mining 

7,236 

2,302 

Food  6  Kindred  Prods. 

24,413 

4,800 

Tobacco 

16 

Textiles 

1,903 

Apparel 

192 

Lumber 

538 

Furniture 

617 

Paper 

40,612 

Printing 

1,831 

Chemicals 

28,579 

227 

Petroleum 

Rubber 

3,772 

Leather 

13,190 

Stone,  Glass,   Clay 

6,874 

Primory  I'etals 

3,210 

Fabricated  Metals 

8,115 

Machinery  except  Elect. 

12,653 

Electrical    EquipiranL 

3,476 

Transportation  Equipaient 

989 

Ins'.ruinents 

4,055 

Misc.   Manufacturing 

835 

Iron  &  Steel   Scrap 

906,873 

Noiiferrous  Scrap 

6,8!f0 

Text  i lo  Scrap 

12,4-; 

l''asic-P^i:^'r  Scrap 

3,996 

Co:,;:i,odi-;;os    (FfLl) 

22,922 

B^Jjc 

Neo-bulk 

Liquid-bull. 

6,907 

444 

36,186 

1,317 

1,256 

812  2,923 

2,973,793 


100  1,705 


rOTAL  214, 1S7  929, 43f)  8,203  4,2/0  3,0]?,'''08 
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TABl.C  lie 
Hicjii   Estimate  --   Ho s ton   Inflows   -•   1930 
(in  tons) 


Comniod  i  t  i  cs 

ii^iltsj  r'iil. 

Agriculture 

49,988 

Milling 

food  and  Kindred  Prodr, . 

112,492 

Tobacco 

81 

Textiles 

41,079 

Apparel 

4,039 

Lun.ber 

7,881 

Furniture 

6,564 

Paper 

105,598 

Printing 

3,222 

Chemicals 

103,116 

Petroleum 

Rubber 

9,175 

leather 

31,888 

Stone,   Glass,   Clay 

19,344 

Primary  Metals 

23,000 

Tabricated  Metals 

62,689 

Machinery  except  Elect. 

28,999 

Electrical    Equipment 

15,503 

Transportation  Eciuipment 

8,552 

Instruments 

1,871 

liisc.    Manufacturing 

17,521 

liTin  and  Steel   Scrap 

Textile  Scrap 

9,604 

Coiiiiiioditios   (m'EC) 

45,996 

General               Bulk  Neo-bulk         Liquid-bulk 

33,890  847 

445,953  118,544 

7,031  r>83,552 


78 


189,143 

2,522 

45,308  7,812 

30,360,534 


625,466 
1,917  166,749 


44,900 


TOTAL  709,20]     3b,8;!5    l,12'i,6C5     403,314     3J, 070, 442 
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TABU:  lie 

High  rstiinate  -  Bosto n   Inflows  -   1935 

(in  tons) 


Conimodities 

Container 

General 

Bui  k 

Neo-bulk 

Liquid -bulk 

Agriculture 

49,254 

33,392 

835 

flining 

496,124 

131,881 

FooJ  and  Kindred  Prods. 

123,859 

7,741 

542,516 

Tobdcco 

78 

Textiles 

39,953 

Apparel 

4,381 

Lumber 

9,025 

216,594 

Furniture 

7 ,448 

Paper 

121,300 

2,870 

Printing  . 

4,110 

Chemicals 

123,772 

54,385 

9,377 

Petroleum 

36,390,819 

Rubber 

10,40G 

Leather 

33,527 

Stone,  Glass,   Clay 

22,467 

726,425 

- 

Prin»ry  Kstals 

24,521 

2,043 

177,778 

FiiDricii.ted  Metals 

70,401 

fkichinG-ry  except   Elect 

31,623 

Flectrical    Lquipirient 

17,411 

Tr.'sn'iportcit  ion  Equ  i  p::ient 

9,967 

52,329 

Instriiiiients 

2,353 

Kisc.   Manuft.cturinc) 

20,786 

Iron  and  ^tr.el   Scrup 

75 

Texti'o  Scr.ip 

8,191 

Coi:;;ioditics    (:i!fC) 

47,904 

TO  i  At 


782. ,745 


35,510         1,205,510 


449,571         37,17'!, 593 
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TABLE   lie 

High  Fstimate  -  Bost q n   Inf1ov.'5  -   1990 

(in  tons) 


CoMnnodities 

Container 

General 

Bulk 

Neo-bulk 

Liquici-bul  k 

Ayritulture 

47,162 

31,974 

799 

Miniiio 

526,094 

139,848 

lond  S  Kinclred  PtoHs. 

132,«r.6 

8,303 

689,189 

Tobacco 

74 

Textiles 

36.496 

Appa'rel 

4,534 

Lui'iber 

9,672 

232,138 

Furniture 

7,932 

Paper 

137,783 

3,118 

Printing 

4,985 

Che.iiicais 

142,013 

62,400 

10,759 

Petroleum 

41,691,255 

Rubber 

11,215 

Leather 

32,145 

Stone,   Glass,  >   Clay 

24,619 

795,015 

- 

Priinary  Metal:. 

24,510 

2,042 

177,697 

Fi'bricatod  Ketals 

74,573 

I'irchinery  except  Fleet, 

32,459 

Flc-ctrical    Equipment 

18,413 

Tronspnrta tion   Fqui p;r;ent 

9,549 

50,130 

In;  v.rnii;.">nt5 

2,bl5 

Misc.    'idtiuiljcturing 

23,572 

Iron  vr\j  Slocl    Sciop 

67 

Tc!/.I, i  lo  Scriji 

0,544 

Co;>'iO(,;iic%    (,;F(.) 

46.f;;"i  . 

"lOTAi..  831, 8J5  34,033         j,39:-i,61j  463, 013         42,5^.1  ,'::51 
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TARl.E  1]C 

'Li^^.Egtimjte  _-_  Roi,  toii^Qutf  1  ows  -   19S0 

(in  tons) 


Coifflnofiities 

Container 

General 

Bulk 

Neo-bulk 

Lic|uid-bulk 

Agricultui'C 

5,790 

18,337 

Mining 

5,449 

1,734 

5,201 

Food  and  Kindred  Prods. 

45,402 

8,926 

826 

41,821 

Tobacco 

36 

Textiles 

4,385 

Apparel 

333 

Lumber 

611 

1,495 

f'urniture 

984 

paper 

55,355 

1,712 

Printing 

2,827 

Chemicals 

40,179 

320 

1,141 

4  J  09 

petroleum 

2,166,549 

Rubber 

6,948 

Leattier 

13,818 

Stone,  r,le?.s,  Clay 

9,568 

■ 

Primary  MeLnls 

5,944 

186 

3,158 

Fabricated  Motals 

11,904 

Machinery  except  Elect 

19,74] 

Electric;.;!    Fquipment 

5,43S 

Tran?^portatioii  Equipiront 

1,719 

Instruments 

4,686 

Misc.   M'nr.jfacturing 

883 

Iron  ;T,;d  Stocl   ScrBD 

667,^42 

Nonfci'roiis  Scrap 

5,082 

Textile  Sc^-ap 

10,523 

Uirtr  -Paper  Scrap 

2,941 

Cci-v'^dii-;.:.    iiwr) 

21,530 

_    .   , 

-. -   

TOTAL  235,07ri     f)i'6,7f-9      7,354       6,365     2,212,179 
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TABLE  lie 
li.CL^.  Estimate  -  Boston  Outflows  -  1985 
(in  tons) 


Coniniodities 

Containei 

Agriculture 

5,616 

I'linidc) 

6,357 

Fo'jd  and   KiiuliTd  Pro 

ds. 

42,722 

Tobac.t'j 

27 

Textiles 

3,815 

Apparel 

333 

Lumber 

619 

Furniture 

1,032 

Paper 

62,175 

Printinq 

2,979 

Chemicals 

44,121 

Petroleum 

Rubber 

6,670 

Leather 

14,231 

Stone,  Glass,   Clay 

10,546 

Primary  i-letals 

5,705 

Fabricated  Metals 

12,6.^7 

Ma c I. ip, cry  except   Elc 

ct. 

20,793 

Electrical    Lciuipniort 

5,706 

Transpcrtation   Equip 

•.:ent 

1.695 

In;;tru:'.'ri;-.s 

5,642 

Misc.   Hi:i;;iti'.rturiiui 

920 

Iron  and   :>i  ci  1    Scrap 

IJonff  rro'i^   ^crap 

6,230 

T.-xi.il  ,■>  Sf!  a;.- 

21,291 

Was  10- Paper  ^crap 

3,610 

Coiin^oditic;   (IILC/ 

25,549 

General 

17,785 
2,023 
8,399 


351 


f;i9,240 


Bulk 

5,068 
778 


Neo-bulk 


Linuicl-bul  k 


39,420 


1,516 
1.923 


1,2  S3 


4,512 
2,595,363 


178 


3,031 


TOTAL 


311,031 


8,277 


6/170 
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TABLE  lie 
(in  tons) 


19'nO 


Cc|riiiodities_ 

Contn  inor 

_Gt'neral  _ 

Bulk 

Neo-biilk 

linuid-bul k 

AgriCLiVIure 

S,248 

16,620 

Minimj 

7 ,894 

2,512 

7,535 

Food  &  Kincirf'd  Pro-Is. 

39,283 

7,723 

715 

36,185 

Tobacco 

18 

Textiles 

3,305 

Apparel 

307 

Lumber 

587 

1,437 

Furniiure 

991 

Paper 

64,173 

1.985 

Printing 

2,931 

Clieinicals 

40,118 

319 

1,140 

4,103 

Petrol  fH.T.i 

2,974,193 

Rubhor 

6,036 

Leaihor 

13,190 

Stono,   Glr-.F,3.   Cloy 

11,CV5 

- 

Prirrry  Pet?!"ls 

5,081 

159 

2,699 

FcibricatGcl  Kstals 

12 ,887 

Macninriy  except  \l'\(x.i 

20,206 

Flecu'icdi    Equip:pjnL 

5,451 

Tr a n ^, po r t ._.  t i  un  Equ  i  \>-y. ■ 

it           1,582 

In2tru;:!fiit^ 

6,'':  05 

Misc.    Mr'iiufacturing 

912 

Irot;   ;;!id   .Stn  c-1    Scrc^p 

906,873 

lioni'^i'iT  !:■   Scrap 

6,8';0 

Tf;;;tiU;   :;crcp 

12,.i:i£ 

Was  If;'   1  M.  Pr  !j"crap 

3,9?6 

Coi,.i.;jd;;.ir-s    (:;E!:) 

25,002 

TOT  A! 


296,9^! 


934,047 


6,121     3,01'';/U.2 
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as  the  cost  per  ton  per  mile  for  different  types  of  commodities  by 
truck  and  rail  from  some  median  distance  in  each  New  England  state 
to  Boston  and  other  major  ports. 

Port  costs,  such  as  pilotage,  wharfage,  and  usage  could  be  obtained 
for  Boston  and  other  appropriate  ports.  In  addition  to  the  actual 
port  charges  some  measures  of  time  variability  would  be  helpful.  This 
might  include  a  measure  of  the  average  time  from  when  a  vessel  entered 
the  harbor  to  when  the  goods  were  loaded  onto  inland  transportation 
carriers  (trucks  or  rail).  Another  aspect  of  time  variability  could 
be  the  labor  stability  at  the  port,  with  some  measure  of  strike  days 
lost  per  year  being  an  appropriate  measure. 

The  third  aspect  of  shipping  costs,  waterborne  costs,  would  include 
both  actual  cash  charges  during  transport  as  well  as  a  measure  of  the 
availability  of  shipping  to  different  parts  of  the  world  at  different 
ports.  It  would  be  helpful  to  determine  these  costs  for  the  different 
major  commodities  being  shipped  through  the  porto  This  model  could  then 
be  used  to  predict  capture  ratio  as  a  function  of  the  relative  costs 
at  each  porto 

t  Regional  Imports 

A  second  recommendation  concerns  the  lack  of  good  regional  data  on 
importSc  Massport  could  use  the  Journal  of  Commerce  printouts  to 
obtain  a  distribution  of  imports  by  both  commodity  as  well  as  by 
economic  sector  of  end  use,,  This  would  greatly  aid  in  attempts  to 
project  imports. 


-123- 

APEENDIX  B 
Commodity  Classifications  by  Cargo  Type 


Containerizable  Low  Value  Commodities 

Meat  and  meat  preparations 

Meat  ~  dried,  slated  or  smoked 

Meat  --  in  airtight  containers,  r!eat  preparations 

Milk  and  cream 

Butter  and  anhydrous  milk  fat 

Cheese  and  curd 

Fish  and  fish  preparations 

Fish  --  in  airtight  container,  fish  preparations 

Rice,  milled  and  unmilled 

Cereals  --  N.E.C.  --  unmilled 

Cereal  preparations 

Fruits  —  dried 

Fruits  Nuts  —  prepared  or  preserved 

Vegetables  --  roots,  tubers  --  dried 

Vegetables  --  roots,  tubers  --  prepared  or  preserved 

Sugar  confectionery  not  containing  cocoa  --  flavored  or  colored  sugars 

Coffee 

Cocoa 

Chocolate,  other  food  preparations  containing  cocoa  or  chocolate 

Tea  and  mate 

Spices 

Margarine  and  shortening 

Food  preparations  —  N.E.C. 

Beverages  —  N.E.C.  —  nonalcoholic 

Beverages  --  alcohol oic 

Hides,  sRins  --  except  furskins  ~  undressed,  raw  or  cured 

Gums  -  excluding  compounded  --  semi  processed  manufactures 

Fuel  wood  and  charcoal 

Wool  and  other  animal  hair 

Cotton 

Vegetable  fibers,  their  waste  --  except  cotton  and  jute 

Manmade  fibers,  their  waste  --  except  glass 

Waste  materials  from  textile  fabrics  —  including  rags 

Nonferrous  metal  scrap 

Animal  materials  --  N.E.C.  --  crude 

Inorganic  chemicals  —  except  elements .oxides, hydroxides, peroxides 

Dyeing,  tanning  extracts  --  including  synthetic,  artificial  bates 

Pigments,  paints,  varnishes,  related  materials 

Soaps  ~  cleansing,  polishing,  finishing  preparations 

Synthetic  resins  --  regenerated  cellulose,  plastic  materials 

Stituted  leather 

Unvulcan,  natura""  or  svnth.  rubber,  vul .  rubber  threat-hose-tubing 

Rubber  manufactures  —  finished  —  N.E.C. 

Wood  manufactures  -  N.E.C. 

Paper  --  paper  pulp,  paperboard  articles  --N.E.C. 

Textile  yarn,  thread 
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APPENDIX  B 
(continued) 

Made-up  articles  --  wholly  or  chiefly  textile  materials  --  N.E.C. 

Floor  coverings  --  tapestries,  articles  of  veget. plaiting  materials 

Clay,  refractory  construction  materials 

Mineral  manufactures  --  N.E.C. 

Glass 

Glassware 

Pottery 

Iron  or  steel  hoop  strip  --  esc.  flat  wire 

Iron  or  steel  wire  --  exc.  insul.  electric  --  but  incl.  flat  wire 

Iron  or  steel  castings,  forgings  --  in  the  rough  state 

Copper,  copper  alloys  --wrought  or  unwrought 

Aluminum,  alum,  alloys  --  unwrought  bars,  rods,  wire 

Lead,  lead  alloys  --  wrought  or  unwrought 

Zinc,  zinc  alloys  --  wrought  or  unwrought 

Fin.  Struct,  parts,  structures  --  iron,  steel,  aluminum  or  zinc 

rietal  containers  for  storage  and  transport 

Aluminum  wire  products 

Steel  or  copper  wire  products 

Manufactures  —  base  metal  --N.E.C. 

Equipment  for  delivering  electricity 

Vehicles  --  other  than  road  motor  vehicles,  parts 

Sanitary  plumbing—  heating,  lighting  fixtures  —  lamps,  parts 

Furniture 

Military  apparel  of  all   types,  materials  incl.  footwear 

Containerizable  High  Value  Conmiodities 

Birds  eggs 

Tobacco  --  unmanufactured 

Tobacco  manufactures 

Furskins  --  undressed 

Textile  fibers  —  raw  silk  including  cocoons  and  waste 

Silver  --  platinum,  platinum  group  metal  ores  ~  concentrates  —waste 

Vegetable  materials  --  N.E.C.  --  crude 

Radioactive  associated  materials 

Synthetic  organic  dyestuffs  --  natural  indigo  —  color  lakes  toner 

Medicinal  pharmaceutical  products 

Essential  oils  --  perfume  flavor  materials 

Synthetic  perfume,  flavor  materials  and  concentrates 

Perfumery  cosmetics,  dentifrices,  other  toilet  prepara.  ex.  soaps 

Explosives,  pyrotechnic  products 

Leather  -  Leather  manufactures  -  N.E.C.  dressed  furskins  leather 

Furskins  --  dressed  --  including  dyed 

Cork  manufactures  --  including  agglomerated  cork  manufactures 

Cotton  fabrics  --  woven  --  not  incl.  narrow  or  special  fabrics 

Text,  fabrics  --  woven  --  not  including  narrow-spec.  fab.  other  than  cotton 

Tulle,  lace,  embroidery,  ribbons,  trimmings,  other  small  wares 

Special  textile  fabrics,  related  products 

Stones  --  unworked  or  worked  —  not  set  or  strung 
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APPENDIX  B 

(continued) 

Silver  --  platinum,  platinum  group  metals  —  unwrought  or  partly  worked 

Nickel,  nickel  alloys  --  wrought  or  unwrought 

Tin,  tin  alloys  --  wrought  or  unwrought 

Uranium  thorium,  their  alloys  —  wrought  or  unwrought 

Base  metals  alloys  --  N.E.C.  --  wrought  or  unwrought,  waste  scrap 

Tools  --  for  use  in  hand  or  in  machines 

Table  flatware,  cutlery 

Household  equipment  —  base  metals 

Power  generating  machinery  --  other  than  electric  parts 

Agricultural  machinery,  appliances,  parts 

Office  machines,  parts 

Metalworking  machinery 

Textile  --  leather  machinery,  parts 

Machines  for  special  industries,  parts 

Machinery  --  applicances,  machine  parts  —  N.E.C. 

Electric  power  machinery  --  switchgear  parts 

Telecommunications  apparatus, parts 

Elec.  household  refrig.  food  freezers  —  cooking  equip.,  parts 

Elec.  apparat.  for  medical  purposes  --  radiological  appara.,  parts 

Electrical  machinery,  apparatus,  parts 

Railway  vehicles,  parts 

Aircraft  spacecraft,  parts 

Ships  --  boats,  floating  structures 

Travel  goods  --  handbags,  other  personal  goods 

Clothing  access.  --  exc.  fur  --  knit  housefurnishing  articles 

Fur  clothing,  other  artic.  made  of  fur.  exc.  headgear 

Footwear  ~  new  --except  military,  orthopedic 

Scientific  med.  opt.  measur.  control  instru.  apparatus  —  N.E.C. 

Photographic,  cinematographic  supplies 

Motion  picture  film  --  exposed,  developed 

Clocks  --  exc.  time-clocks,  etc.  —  assembled,  clock  watch  parts 

Sound  recorders,  reprod.  musical  instru.  —  parts,  access. 

Printed  matter 

Articles  -  finished  --  artificial  plastic  materials  —  N.E.C. 

Baby  carr. ,  strollers,  v/heel chairs,  toys,  games,  sporting  goods 

Office,  stationery  supplies  N.E.C. 

Works  of  art  --  collectors  pieces,  antiques 

Jewelry,  related  articles 

Manufactured  articles  --  N.E.C. 

Special  transactions  not  classified  according  to  kind 

Arms  of  war,  ammunition  therefore  armored  fighting  vehicles 

Noncontainerizable  Conroodities 

Animals  --  live 

Barley  --  unmilled 

Wheat  Flour  —  meal  —  groats 

Cereal  flours  —  meal  --  groats 
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APPENDIX  B 
(continued) 

Fruits  --  fresh  nuts  --  fresh  or  dried 

Cork  --  natural  --  raw  waste 

Jute  --  true  (including  true  jute  cuttings  and  waste) 

Iron  and  steel  scrap 

Ores,  concentrates  --  nonferrous  base  metals 

Uranium  and  thorium  ores  and  concentrates 

Fertilizers  --  manufactured 

Chemical  products,  materials  --  FLE.C. 

Pig  iron,  sponge  iron,  iron  or  steel  powders,  shot,  ferroalloys 

Animals  --  N.E.C.  --  live  incl .  zoo  animals,  dogs,  cats,  insects,  birds 

Coin  other  than  gold  not  being  legal  tender 

Neobulk  Commodities 

Wood  --  in  the  rough  --  split  --  hewn  or  roughly  sided  or  squared 

Wood  --  shaped  or  simply  worked 

Pulps  and  waste  paper 

Wood  veneers  --  plywood  brds.  --  imp.  or  recon.  wood  --  other  --  worked  --  nee 

Paper,  paperboard 

Iron  or  steel  primary  forms 

Iron  or  steel  bars,  rods,  angles,  shapes,  sections,  sheet  piling 

Iron  or  steel  plates,  sheet 

Iron  or  steel  rails,  railway  track  construction  material 

Iron  or  steel  tubes,  pipes,  fittings 

Pass,  cars,  trucks,  buses,  spec.  purp.  veh.  --  chassis  with  eng.  mount 

Dry  Bulk  Commodities 

Wheat  --  unmilled 

Corn  or  maize  --  unmilled 

Feeding  stuff  for  animals  --  exclud.  unmilled  cereals 

Oilseeds  --  oil  nuts,  oil  kernels  (exc.  peanuts,  soy,  flax) 

Fertilizers  --  crude 

Stone,  sand  and  gravel 

Sulfur  and  unroasted  iron  pyrites 

Natural  abrasives  --  including  industrial  diamonds 

Crude  minerals  --  N.E.C. 

Iron  ores  and  concentrates 

Coal ,  coke,  briquets 

Inorganic  chem.  elements,  oxides,  incl.  hydroxides,  peroxides 

Lime  --  cement,  fabricated  building  mater.  --  exc.  glass,  clay 

Liquid  Bulk  Commodities 

Sugar  --  sugar  preparations,  honey 

Petroleum  --  crude,  partly  refined  for  further  refining 

Petroleum  products 

Animal  oils,  fats  --  iI.C.C. 

Vegr;ta':le  oils  --  fixed,  soft,  except  hydrogenated 

Vegetable  oils  —  fixed  --  N.E.C. 
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APPENDIX  B 
(continued) 


Fatty  acids  —  waxes,  specially  treated  fats,  oils  —  ex.  petro.  prod. 

Organic  chemicals 

Mineral  tar  --  tar  oils,  crude  chemicals  from  coal,  petrol.,  natural  gas 


SOURCE:  Temple,  Barker,  and  Sloan,  Inc.  1976 
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APPENDIX  C 


04x11  CONGRESS       W  W       W^  A  f^  r%   A 

isxSKssox     j-j^  YL  4964 


m  THE  HOUSE  OF  RKPRESENTATIVES 

March  14,  1975 

Mrs.  ScLLiVAN  (for  liersolf,  Mr.  Dingkll,  Mr.  Downino,  Mr.  Kobert  W. 
Daniel,  Jr.,  Mr.  ilrni-HY  of  New  York,  Mr.  Joni:s  of  Xortli  Carolina,  Mr. 
AxDEitsox  of  California,  Mr.  i>e  la  Garza,  Mr.  Metcalfe,  Mr.  Breau?, 
Mr.  RooxEY,  Mr.  Sxi  uds.  Mi-.  J^owen,  Mr.  Ehjjero,  Mr.  de  Lugo,  Mr. 
Zeferetti,  Mr.  Obersi  \r,  Mr.  AuCorN,  and  Air.  Forsytiie)  introduced  the 
following  bill:  whirh  \\;is  referred  to  the  Committee  on  Merchant  Marine 
and  Fisheries 


A  BILL 

To  amend  the  Merchant  Marine  Aet,  1920,  to  establish  a  grant 
program  to  enable  public  ports  to  comply  with  certain  Fed- 
eral standards,  to  direct  the  Secretary  of  Commerce  to  under- 
take a  comprehensive  study  of  the  present  and  future  needs 
of  public  ports  in  the  United  States,  and  for  other  purposes. 

1  Be  it  enacted  h]l  the  Senate  and  House  of  Representa- 

2  lives  of  the  United  States  of  America  in  Congress  assembled. 

3  That  the  Mercb.int  Marine  Act,  1920    (40  U.S.C.  8G1  et 

4  seq.)   is  amended  by  inserting  immediately  after  section  8 
')  thereof  the  following  new  section: 
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1  "Sec.  8 a.   (a)  (1)   Any  State,  local  government,  or 

2  interstate  agency  or  other  public  port  authority  may  anplv  to 

3  the  Secretary  of  Commerce    (hereafter  referred  to  in  this 

4  section  as  the  'Secretary')  for  financial  assistance  under  this 

5  subsection  to  assist  such  agency  in  making  such  iniprove- 
G  ments  as  ma}'^  bo  required  to  any  port  operated  by  it  in 

7  order  to  bring  such  port  into  com))liancc  with  any  require- 

8  ments  relating  to  environmental  protection,  the  public  health 

9  and  safety,  or  port  or  carp-o  security  which  mav  be  imposed 

10  l>v  Foderal  law.  For  purposes  of  this  subsection,  the  term 

11  'imi)rovements'  includes,  but  is  not  limited  to,  the  eoustruc- 

12  lion,  repair,  or  rehabilitation  of  port  structures  and  areas, 

13  the   training   of  employees,   and   the   hiring   of  additional 

14  employees. 

15  "(2)   Application  for  financial  assistance  under  this  sub- 
IG  section  shall  be  made  in  such  manner  and  form  as  the  Sec- 

17  retary  shall  prescribe. 

18  "(8)  (A)   Financial    assistance   under    this    subseclitui 

19  shall  be  in  the  form  of  grants  of  money. 

20  "  (B)   If  Ibe  Secretar}'  finds  that  an  applicant  tor  finan- 

21  cial  assistance  under  this  subsection  is  required  to  make  any 

22  improvements  described  in  paragraph  (1)  of  this  subsection, 

23  the  Secielary  may  giant  (o  the  applicant  all  or  a  pan  ol  the 

24  money  applied  for.  Any  grant  made  pursuant  to  this  sub- 

25  section  sliall  Ix;  subject  to  such  terms  and  condition*  as  the 
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1  Secielaiy  (Icoiiis  appropriate  to  insure  tliat  tlie  moneys  so 

2  granted  are  used  for  the  purposes  intended. 

3  "(^  )   ^^iiy  'Agency  or  authority  which  receives  a  grant 

4  under  this  subsection  shall  make  available  to  the  Secretary 

5  or  to  the  Comptroller  General  of  the  United  States,  or  any 

6  of  their  authorized  representatives,  for  purposes  of  audit  and 

7  examination,  any  books,  documents,  papers,  and  records  that 

8  are  pertinent  to  the  mojieys  received  by  such  agency  or 

9  authority  under  such  grant. 

10  "  (I^)   ^0  grant  or  aggiegate  of  grants  made  under  this 

11  subsection  to  any  State,  local,  or  interstate  agency  or  public 

12  port  authority  may  exceed  $1,000,000. 

13  "(b)(1)   The    Secretary   shall    undertake   a   conipre- 

14  hensivc  study  to  determine  the  immediate  and  long-range 

15  requirements  ot  public  ports  in  the  United  States   (A)   for 

16  expansion  and  modernization  in  order  to  meet  adequately 

17  the  economic  and  defense  needs  of  the  United  States,  and 

18  (B)  to  meet  such  standards  as  may  be  imposed  by  law  for 

19  purposes  of  environmental  protection  and  port  safety  and 

20  security.  Such  study  shall  also  include  a  comprehensive  eval- 

21  nation  and  analysis  of  the  amount  and  kinds  of  funding  which 

22  public  ports  have  available  to  them  for  purposes  of  imple- 

23  menting  ciu-rent  and  projected  expansion,  modernization,  and 

24  other  improvements.  If  the  Secretary  finds  that  public  ports 

25  do  not,  or  will  not.  have  adequate  funding  oppnbilitv  for  snch 
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1  iniploiuontjitioii,  lie  shall  incliulc  in  tlic  study  his  recommen- 

2  (liUioiis  for  achievinj^  such  a  capahllity;  except  that  if  the 

3  Secretary  makes  any  recommendation  for  Federal  participa- 

4  tioii  m  aciiieving  such  a  capability,  such  recommendation  may 

5  nut  pritpo.se  any  action  which  would  disrupt  the  existing 

6  competitive  relationship  among  puhhc  ports  or  in  nrv  man- 

7  ner  di^crimiiinte  hefwppn  such  ports, 

8  "  (2)   In  carrying  out  the  study  required  under  para- 

9  grai)h   (1)  of  this  subsection,  the  Secretary  shall  solicit  the 

10  views  of  appropriate  Federal,  State,  interstate,  and  local 

11  agencies,  as  w^ell  as  of  representatives  of  shippinc,   cargo 

12  handling,  land  transportation,  and  other  interested  indus- 

13  tries.  To  the  extent  necessary,  tlif^  f^pprf^tnrx-  ^hoii  consider 

14  the  ref|uiremonts  of  public  ports  on  a  regional  basis  in  order 

15  that  problems  common  to  public  ports  in  any  region  may  be 
If)  given  particular  attention. 

17  "(3)   The  Secretary  shall  report  to  Congress  the  final 

18  results  of  such  study  not  later  than  one  year  after  the  ef!ec- 

19  five  date  of  this  section,  and  shall  from  time  to  time  make 

20  such  interim  reports  to  Congress  on  the  study  as  the  Secre- 

21  tary  deems  appropriate.  The  final  report  shall,    and  any 

22  interim  report  may,  contain  snch  recommendations,  including 

23  suggested  legislation,  as  the  Secretary  deems  appropriate 

24  with  respect  to  Federal  actions,  if  any,  which  should  be 

25  undertaken  to  assist  public  ports. 
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1  "(c)  (1)    There  is  aufhnrizod   to  }»"  rippropriated  the 

2  sum  of  $80,000,000  for  fiscal  year  1975  and  each  fiscal  year 

3  thereafter  for  purposes  of  rarrviii<r  out  subsection  (a)  of  this 

4  section. 

5  "  (2)  There  is  authorized  to  be  appropriated  the  sum  of 

6  $1,000,000  for  each  of  the  fiscal  vears  1975  and  1976  for 

7  purposes  of  carrying  out  subsection  ()))  of  this  section.". 
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APPENDIX  D 
NOTICE  AND  REVIEW  PROCEDURES:  ARMY  CORPS  OF  ENGINEERS 

When  the  District  Engineer  has  all  the  information  he  requires, 
he  issues  a  public  notice,  unless  specifically  exempted.  The  notice  is 
distributed  to  the  applicant  and  to  all  interested  parties.  Anyone  can 
request  a  hearing,  which  is  done  at  the  expense  of  the  U.S.  Army. 

If  several  state  agencies  conflict  in  their  comments,  where  there 
is  no  single  state  agency  to  provide  a  coordinated  position,  the  District 
Engineer  elicits  an  opinion  from  the  Governor.  If  the  responsible  state 
agency  fails  to  take  definitive  action  to  grant  or  deny  required  author- 
izations or  to  furnish  comments  within  six  months  of  the  issuance  of 
the  public  notice,  the  District  Engineer  processes  the  application 
to  a  conclusion. 

If  another  Federal  agency  objects  to  the  issuance  of  a  permit  which 
the  Division  Engineer  deems  is  in  the  public  interest,  the  Division 
Engineer  advises  the  regional  representative  of  that  agency  of  his  intent 
to  issue  the  permit.  Unless  the  agency  responds  in  15  days  that  it 
wishes  to  bring  the  matter  to  the  Departmental  level,  the  permit  is 
issued.  If  the  agency  responds,  the  permit  is  issued  after  30  days  of 
the  receipt  of  the  response,  unless  departmental  consultations  indicate 
that  the  matter  must  be  forwarded  to  higher  authority  for  resolution. 

Matters  are  also  forwarded  to  the  Chief  of  Engineers  under  four 
conditions: 

(1)  When  the  reconmended  decision  is  contrary  to  the  stated  position 
of  the  Governor  of  the  affected  state  or  of  a  member  of  Congress, 

(2)  When  there  is  substantial  doubt  as  to  authority,  law,  regulations, 
or  policies  applicable  to  the  proposed  activity, 

(3)  When  higher  authority  requests  it,  or 

(4)  When  the  case  is  recognized  to  be  highly  controversial  or  liti- 
gation is  anticipated. 

If  the  proposed  activity  consists  of  the  dredging  of  an  access  channel 

and/or  berthing  facility  associated  with  an  authorized  Federal  navigation 

project,  the  activity  is  included  in  the  planning  and  coordination  of  the 

construction  or  maintenance  of  the  Federal  project,  to  the  maximum  extent 

feasible.  Separate  notice,  meeting  or  hearing  and  environmental  impact 

statement  is  not  required  for  activities  so  included  and  coordinated. 
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However,  in  practice,  coordination  of  Federal  with  non-Federal  projects 
is  difficult  and  rarely  done. 

The  preceding  summary  is  based  on  the  July  25,  1975  regulations  and 
conversations  with  USAGE  Staff.  New  regulations  for  Corps  permits  for 
activities  in  navigable  or  ocean  waters  will  be  published  in  the  spring, 
as  will  a  pamphlet  summarizing  the  regulations  and  the  permitting  process, 
These  new  regulations  will  probably  not  be  significantly  different  from 
the  present  regulations.  However,  it  is  uncertain  what  will  happen  in 
the  future,  given  the  new  Administration  and  the  push  there  has  been  in 
the  last  couple  of  years  to  give  the  states  more  authority,  especially 
in  the  area  of  disposal  of  dredged  or  fill  material  in  navigable  waters. 
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APPENDIX  E 
STATE  REGULATORY  PROCESSES  APPLICABLE  TO  MASSPORT:  A  Brief  Sunmar.y 

1.  Chapter  21,  s.43  —  Division  of  Water  Pollution  Control,  DEQE 

a.  Sewer  Connection/Extension 

applies  to:  connections  to  an  already  existing  system  to 
carry  only  sanitary  wastes  if  the  flow  exceeds 
2,000  gallons/day.  Any  connection  to  convey  any 
industrial  wastes  requires  a  permit. 

time*: 3-6  months. 

criteria:  approval  of  municipal/district  sewage  system  owner 

b.  National  Permit  Discharge  Elimination  System 

applies  to:  point  source  discharges 

time*: approximately  6  months 

criteria:  discharges  conform  to  state  and  federal  water 
quality  standards. 

c.  Water  Quality  Certification 

applies  to:  any  construction  in  Massachusetts  waters  which 
may  result  in  discharges  to  navigable  waterways 
and  requires  a  federal  permit. 

criteria:  discharges  meet  State  standards. 

2.  Chapter  91  --  Division  of  Waterways,  DEQE 

a.  Construction  -  s. 14-18,  20-23 

applies  to:  construction  of  structures  below  highwater  mark, 
filling  of  land/flats,  driving  of  piles  in/over 
tidewater. 

criteria:  structure  not  encroach  on  public's  rights  in  nav- 
igable waters  and  poses  no  threat  to  public  safety; 
(note:  fees  assessed  for  water  displacement  and 
occupation  of  tidelands) 


b.  Dredging  -  s. 52-55 

applies  to:  all 
Mass 

criteria:  protection  of  water  quality  and  navigational  safety 


applies  to:  all  dredging  and  dredge  disposal  carried  on  in 
Massachusetts  waters 
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3.  Chapter  111,  s.142  A-E  --  Department  of  Air  and  Hazardous  Materials, 
DEQE 

a.  Source  Registration 

applies  to:  all  facilities  emitting  air  pollutants 

criteria:  conformance  with  Federal  new  source  performance 

standards,  national  emission  standards  for  hazardous 
pollutants,  NAAQS,  Massachusetts  Emissions  Limitations. 

4.  Chapter  131,  s. 40-42  —  Wetlands  Protection  Program  of  Local  Conser- 
vation Commissions 

applies  to:  any  work  done  in  any  bank,  wetland,  beach  dune,  flat, 
marsh,  meadow/swamp  bordering  on  the  ocean  or  any 
estuary  or  river;  or  land  subject  to  tidal  action 
(note:  "bordering"  is  defined  as  100  feet  inland 
from  the  100  year  floodline,  i.e.,  the  highest  point 
the  river/ocean  reached  in  the  last  100  years) 

time*:  approximately  3-4  months,  assuming  an  appeal  of  the 
initial  order  of  conditions 

criteria:  all  local  permits,  variances,  etc.,  obtained 


We  would  like  to  emphasize  that  time  estimates  are  highly  unreliable  for 
two  reasons: 

1)  It  is  extremely  difficult  to  estimate  the  length  of  time  needed 
to  review  an  application  and  to  consider  what  conditions  must  be 
met  in  order  for  a  permit  to  be  issued  without  at  least  prelimi- 
nary design  specifications  and  a  definite  site; 

2)  The  procedure  is  very  new,  and  while  it  is  possible  to  project 
the  length  of  time  taken  to  receive  an  Environmental  Authoriza- 
tion as  no  greater  than  the  time  necessary  to  secure  the  most 
time-consuming  permit,  since  the  reviews  are  planned  to  be  simul- 
taneous, its  novelty  may  cost  some  time,  at  least  initially. 
(Note:  to  date,  no  multiple  permit  activities  have  gone  through 
the  process. ) 
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City  of  Boston  v.  Massachusetts  Port  Authority  et  al ,  Mass,  308  N.E.  2nd  488. 

Secretary  of  Environmental  Affairs  et  al  v.  Massachusetts  Port  Authority 
et  al ,  Mass  323,  N.E.  2nd  329 

Interviews   "* 

William  Butler,  208  Planning  Program,  Region  I,  U.S.E.P.A. 

Stephen  Capone,  Sr.  Air  Pollution  Control  Engineer,  Engineering  Division, 
Department  of  Air  and  Hazardous  Materials,  DEQE. 

Richard  Goehlert,  Engineer,  Coastal  Development  Branch,  USACE 

Barbara  Ingle,  Director  of  Planning,  DEQE. 

Kenneth  Jackson,  Section  Chief,  Permit  Branch,  USACE 

Mark  Krackiewicz,  Planning  Staff,  Massachusetts  Coastal  Zone  Management. 

Robin  Le  Pore,  Counsel ,  Massachusetts  Coastal  Zone  Management. 

Thomas  Parks,  Engineer,  Department  of  Air  &  Hazardous  Materials,  DEQE 

Uillard  Pope,  General  counsel,  DEQE. 

Aaron  Redcay,  Engineering  Division,  Department  of  Air  and  Hazardous 
Materials,  DEQE. 

■    *^  ■ 

Leon  Rudman,  Economist,  USACE. 

Jack  Visniewski,  Engineer,  Coastal  Development  Branch,  USACE 
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